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The  Anticosti  Island  Faunas. 

By  W.  H.  TWENHOFEL. 

INTRODUCTION. 

The  study  of  the  Anticosti  Island  section  wa:    undertaken  by 
the  writer  in  the  summer  of  1909,  the  field  work  bein^  done  under 
the  auspices  of   Peabody   Museum   of   Yale   University      The 
results  derived  from  the  field  work  and  the  preliminary  study  of 
the  collections,  were  presented  by  Schuchert  and  Twenhofel  at 
the  Boston  Meeting  of  the  Geological  Society  of  America  and 
^ter,  published  in  the  Bulletin  of  the  Society.     Subsequently  the 
Geological  Survey  of  Canada  gt-.erously  assumed  the  expense 
connected  with  the  study  of  the  faunas  and  a  memoir  will  ulti- 
mately be  published  in  which  the  palaeontology  and  everything 
pertaining  to  the  geology  will  be    exhaustively  treated.     The 
many  questions  arising  from  the  study  of  the  faunas  h.ive  mac'e 
further  field  work  desirable,  if  not  actually  necessary,  and  this 
will  be  undertaken  before  final  publication,  although'the  manu- 
script and  plates  of  the  work  as  originally  planned   are  now  com- 
pleted.    In  the  meantime,  it  has  not  appeared  wise  that  the  in- 
formation gained  and  the  conclusions  reached  should  be  withheld 
and  the  present  oaper  is  an  attempt  to  give  a  summary  of  the 
chief  results.     .    is  hoped  that  their  publication  will  elicit  com- 
ment and  give  the  writer  the  benefit  of  suggestion  and  advice 
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from  other  workers  in  t-ntiivalrnt  stra.a.     Thro,.«hout  the  .ntire 
s  u,  y  of  tlH- CO  h.ct,ons  the  writer  ha.  ha.I  ,he  rritirala.h  ire  of 
he     r  r  •^'^"'"'''■^'   ■'"''   ^''-  «'  ■"   '^"^  ^"-oFHTation  of 

I^oftor  R.  S.  Bassl.r  assurrc.1  the  study  of  the  l.ryozoa  and 
ostracKla  and  the  identifications  of  all  such  s,,..  ies  are  h.s  A 
larRo  numher  of  other  ,cientist.  have  «iven  advi.  e  an.l  asMs.ance 
1<>  th..n  arknowledsment  will  be  made  in  the  final  publication  ' 
1  he  study  of  the  Anticosti  faunas  and  the  section  have  LavI- 
oped  five  facts  .,f  importance.  They  an-  as  follows-  (I)  Hij. 
l."Ks  statement  that  the  section  is  con,plete  from  base  to  sum- 
mu  an.l  contains  no  stratiRraphic  br.-ak  is  sustained;  (2)  many 
"I  the  sfMries  have  ranges  through  greater  thicknesses  than  the 
same  species  have  in  other  regions;  (.1)  ,he  faunas  of  the  north 
an.l  south  shores  show  great  ditferences  which  in  every 
.nstame    correspond    to    differences    in    lithr>logy    and    hence 

ronm  ?,''"'  '"  '  '  ''''''''^''  conditions  at  the  time  of  sedimenta- 
tion, (4)  the  section  IS  much  thicker  on  the  north  shore  than  on 
the  south,  contains  fc  wer  corals  and  no  coral  reefs,  and  the  sedi- 
ments  are  less  calcareous,  but  far  more  shaly  aiul  sandv;  (5)  the 
rocKs  of  the  Anticosti  section  once  extended  fa.  inland  on  the 
Laurentides  and  much  higher  rock  once  over-ay  the  highes! 
rocks  nf)W  present.  "i^nesi 

The  absence  of  stratigraphic  breaks  in  part  explains  the  long 

strata  which  are  wanting  in  equivalent  sections  of  other  regions. 
W  hie  the  faunas  of  the  north  and  south  shores  are  markedly 
cdYercnt  III  many  of  -he  zones,  it  is  also  true  that  they  are  almost 
absolutely  identical  in  those  zones  wherein  the  sediments  of  both 
shores  are  the  same.  These  faunal  ditierenres  are  renderc.I  more 
conspicuous  by  the  absence  on  one  shore  of  species  to  «"  ich 
great  diagnostic  value  has  Leon  Jven,  but  which  are  presen  on 
the  other  shore.     One  of  the  n.ost  striking  exan,pies  of  this  fact 

"n  Mvir?"  ''^^^'^■'r'""""'"  P^^''^"-'losa  in  great  abundance 
and  vv  th  a  --onsiderable  range  in  the  northern  outcrops  of  the 
OuK.ton  formation,  while  tc  date  no  collector  has  obtained  a 
single  specimen  of  this  species  from  the  south  shore,  although  the 
equivalent  bed.  are  most  certainly  exposed  and  less  th.n  ttenty 
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miles  Mparates  the  two  outcrops.  The  numl)cr  of  such  sp<Tic» 
is  (|uite  I.irne  and  will  hv  Kiven  in  the  final  work.  Th,.,c  f.iunal 
ditlcrciicos  ..f  the  two  ,liorts  l,a<is  to  tlu  conclusion  that  the  fau- 
nas of  the  .\nti(osti  .seas  were  at  least  partly  controlled  !)%•  the 
depth  of  water  and  the  character  of  the  sediments,  I'here  is 
nothinR  new  or  strange  in  this  conclusion  since  similar  conditions 
always  ohi.iin  in  the  case  of  nuxlern  waters,  The  fact,  however, 
has  Kreat  importance  in  correlation;  but  by  many  writers  it 
appears  t.  ,iv.-  been  .ilniost  wliol'  •  ignored  an<l  di'lferences  of 
faun,,  hav.  .een  explained  in  olher  ways.  Kxhaustive  tre.itment 
of  this  phas(  of  the  stratigraphy  is  ultimately  contemplated. 

Anticosii  island  consists  of  a  part  of  a  cuesta  on  an  ancient 
coastal  plain  which  probably  began  to  develop  in  il„  Devonian 
and  existed  until  the  time  oi  the  post-glacial  submergence.  It 
will  be  called  the  Antic  ,ti  cuesta.  About  twenty  miles  to  the 
north  the  Mingan  islands  fringe  the  Quebec  shore  and  consist  of 
the  remnants  of  a  parallel  cuesta.  This  will  be  named  the  Minsan 
cuesta.  Between  the  two  cuestas  lay  an  inner  lowland  which 
near  the  west  end  of  Anticosti  was  crossed  by  a  north-south 
divide  from  which  streams  drained  cast  and  west,  the  former 
being  the  longer.  North  of  the  Miagan  cuesta  is  another  low- 
land. The  latter  will  be  called  the  Laurcntide  lowland  and  the 
former  the  Channel  lowland. 
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FAUNAL  SIMMARV   OF   THE  SECTION. 
Introduction. 
The  lithic  characters  of  the /ones  wer.     ;v.,.n  •     .u 

n.„h  .!,„„.  1„  "ul^ll^T"  °"  ",'  """■""  '"1  "'  "" 
face  „(  ,l„.  waT,     C^.h    „,""■  ","■"'  '''■''"'  '''°'"  ""■  «"- 

.ho  la..,,  piece.  ncr;rhV.tre^r;7r  £:;':;  r : 

It  IS  Pi-obable  thif  th^  r.  "viiu  Of  tnt  Lhanncl  lowland, 

exten'ton  th      idge      U^hTlc"      M^^K^r"'^  '  considerable 
The  rock  cons   ts  of      so^t     T  hi"  L''  '^'  ^'^"'''^  ^'"'^'^  ^^^^^ 

carries  a  snuUI  bi:ta  J     ^e'CSs'  Tm^  'Jv^'  ^''^""  ^"^ 
spiniferus  C  tvh^mr  ^P^^cies   as   follows:    Cltnmco-raptus 

are  n  harnionv  with      -.rr  >  ,■         •  V    ,        ''thology  and  fauna 

o.,aw.  a„a  xiiv  'I;;:;":" ja " '"-'  »=  '"■"'"■-'  »• 

Ord.-^cian   System,   Richmond  Series. 
English  ._  . ,/,;  Formation.     The  lowest  m,-!,..  „f  .u-    c 

'Schuchert  and  Twenhofel.  Bull.  Geol.  Soc.  Am..  Vol.  21.  1010. 


rrvar^ 


^.'."j-r^ 
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rcsprrt.  Thi-  latter  h.ivc  an  , 
than  !•,  Kctur.illy  found  in  ».  |uiva 
riaurl  with  many  tv[)ical  Ki, 
si(l<rtcl  survivors  of  „|,|,.r  d,,,, 
The  format  ion  lias  a  thickness  of 
of  the  formation  is  as  follows:  -- 


i>I)e<t   somewhat    more  andent 

lent  strata.  luK  as  ih'V  are  asso- 

'"""•"'    species,    they    are   („n- 

ind    vjiven    little    weight. 

The  (•om|)lete  fauna 
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crix-iis 

ni.-olli'ii 

protciforine 

sri[)olili 

:)I)CS11I1I 

liiliniMtum 

foriini 

xipliiiis 

si'iiiiliinata 

lindstra-rni 

oljtllS,! 

anticosticn-iis 
■*iibcylindrica 
siihlenticulari'; 
n.  sp. 
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94     Brachyaspis    altilis 


95  B. 

96  Biiniasles 

97  Ccraurus 

98  C. 

99  Ccraurinus 


notans 
orbiraudutus 
mimiior 
plturexanthe- 

mus 
icarus 


100  Kncrinurus      multisegmenta- 

}"'  p'harpes         oltawaensis 

ll'.i  Isoiellus  giis'as 

J''''  '■  cf.   niaxinuis 

104  1  ler>-Komctypiis  n.  sp. 

103  Ischyrina         wiiicliclli 


Charleon  Formation.  The  English  Head  formation  is  sue 
ccedec  wahout  hthoIoKic  or  stratigraphic  break  by  the  Ciurleton 
formation  The  faunas  are  likewise  continuous  and  typica" 
Richn,ond  speces  which  are  introduced  in  the  former  become 
exceedmgly  abundant  in  the  latter.  A  fact  of  some  importTn'e 
for  geography  an<l  stratigraphy  is  the  greatly  increased  tLkness 

south'" sh"'"'"""-'"  ""  r"'^'^''"  ^"^""P-'^'  ^'"^  ^hi'^kness  of  the 
south  shore  consisting  of  730  feet,  while  that  of  the  north 
exceeds  90.)  fee,  The  lithology  of  the  north  shore  is  also  qu  te 
duTerent  from  that  of  the  south,  the  latter  consisting  largdy  of 
.mestones  and  shales  with  the  former  predominating,  while  o„ 
he  north  shore  shales  are  far  more  important  and  toward  the 

TeLped   '  ''"     "  ^'■'''"''  ^'"'""^''^  "  ''""^  ^^"^^^""'^  '^  "°^  ^'e- 
Corals  which  occur  quite  commonly  in  the  English  Head 
formation,  here  become  abundant,  particularly  on  the  south  side 
v^here  heads  of  nearly  three  feet  diameter  occur.    Through  a  cotl 
siderabe  thickness  near  the  middle  of  the  formation  the  peculiar 
hydroid.Beatncia.  lies  around  on  the  reef  like  logs  in  a  swamp  or 
shghtfy salient  in  the  clifTs.  projects  like  gunsfroin  a  battery    Gas-' 
tropods  are  not  nearly  so  important  as  in  the  English  Head 
v^hile  the  braclHopods  play  a  greater  role.     The  complete  fauna 
consists  of  one  hundred  and  si..ty  species  of  which  seventy-five 
have  come  from  the  English  Head.     Si.xty  species  are  coi Led 
o  the  formation  and  fifty-six  pass  into  succeeding  formations 
twent>  -eight  o   which  ha^e  come  from  the  English  Head      The 
species  cf  the  formation  are:— 


Lockcia 

I.\cruphyciis 

Kiisi)ph\cus 

Hiiidia 

Kaufft'lla  cf. 

Beatricia 

B. 


n.  sp. 

\agan.s 

iMlolialiim 

til)rr)sa 

filos,! 

noilulosa 

midulata 


8 

9 

10 

II 

U 

n 

14 


Cilapirria 

Coliiinnaria 

Hal\-itc'3 

I.yuiiia 

l.yo|)(ira 


canadcnsc 

alveol.ita 

ciloruilalus 

atlinis 

goldfiissi 


I'.tloDl'avositcs  a^)nTa 

'  •  aspera  n.  var. 


AVTICOSTI  ISLAND  FAUNAS. 


IS 
16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2Q 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

51) 

51 

52 

53 

54 

55 

56 

57 


58 
5') 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 


Strcptelasma  anBulitum 

^.  rusliciini 

Zaphrontis       atBnis 
C'ar.ilMK-rinus  y  tuhiTciilatus 
Cupulix-rinus  I.iiihr.uichiatus 
Dondrorrinus  ?  tcncr 
Huclsunastor   ru^usiis 
r^leiirocystitesaniicfwticnsis 
Kctiocriniis      finihri.itus 
Cornulitcs        Hcxudsus 
t"-  richmonflensis 

Arthrocleiiia    ariKiil.irc 
Halostoiiia       n.   sp. 
Bvtliopora       striata 
Chaspi.iiopiira  t;ranis!riata 
Connoirypa   di-siiuilis 
(^yphotrypa    bulbosa 
'  ■  n.  sp. 

Uicranopora       eiuacorata 
n..  fraKilis 

I-.ridotrypa      siimil.ilrix 
(.■laucdiienia    stri>;os<i 
Goniijirypa      bil.ueralis 
Hallopdra        n.  sp.  1. 
H.  n.  sp.  1. 

Helopora  inibricata 

Mr.TiKitrypa  n.  sp. 
Limlonulla  nitida 
Mil(K-lenia    ?  n.  sp. 


Ncmaiopora 

Fachydictva 

P. 

Prasopora 

F'rotocrisina 

I'ulodicl\a 

P. 

P. 

P. 

Rhinodictya 

Sccplnipora 

C'alazyga 

Chonetf 

Clita 


Cninia 
Ualmanella 

Dinobolus 

Dinf>rthis 

Kicliwalilia  ? 

Hibortella 

Hyatiidina 

Lepticna        : 

I.. 

L. 

I.. 

Linyula 


lineata 
fir  ma 

hexagonalis 
n.  sp. 
e.xigua 
I'an.idcnsis 
tlagelltim 
mai;riitica 
wliiicavcsi 
nitidula 
facula 

anticosticnsis 
primiijcnius 
bonitcs  vorneuili 
(iiversiis 


-*!>■ 


n. 

tc.-;tii  lin.iria 
lllri'ki 

II.  -p.   1 

n.  sp. 

aiiticostiensis 

niaria 

charletona 
?  cores 
?  nil  ens 
?  reticulata 
?  n.  sp, 
?  canadensis 


70 
71 

~ ) 

'} 

71 

75 

76 

77 

78 

79 

80 

81 

SI 

8,? 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

9H 

99 

100 

lUl 

102 

103 

101 

105 

10(. 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

l-'I 

122 

123 

12  + 

125 

126 


'••  ?  forhosi 

(Mhis  davidsonin.  var. 

I'.ir.istmphia   leniirularis 

I'lioll  Icips        n.  sp. 

Plecr,inil)nnites  sericeus 

Protiizeii'^a      .mticiisti.in.i 

Pseiidolimrula  ele^.intiila 

R.irines(|niii.i  n.  sp. 

Khipidoin"lla  sol.i 

Kh\  iicliDtrein.i  anticosiiensis 

'^-  .  pc-rlaiu<H'is.i 

Scliizorr.inia    tilosi 
Srhucliertflla  pe,i,-n 
Stroplionien a  ,iniii|iiata 
^-  .■•    arcthus.1 

^-  tluciiiosa 

^-  lieiiilia 

^_-  ii.  sp. 

Trcmatis  oit.iwaeiisis 
Z\g()spir,i  recurvir.i,lr.i  n. 
liyssonycliia    n.  sp. 

cf.   ol)!iqiia 
aiiti('),tieiisis 
h  irrietti 
bcllilineata 

prnliM,-.i 

v.irisiri.ila 
ciiini  a 
plebi.i 
sitjiii  )idea 


var. 
.  var. 


Ctoncdoni.i 

Cvriudonta 

C. 

Ptcrinea 

P. 

P. 

RliNtimva 

Whit. -11.; 

\V. 

IielIeri)plion 

Cl.ithro^pira 

(A'LlDiieni.i 

C.' 

llormotoma 

M. 

H. 

Llospira 

I.ophospira 


siibv-'inica 

lli.di.i 

n.    s|,. 

gr.icilii 

niiiltivi)Ivis 

teretifiirniis 

amcricaiia 

n.  sp. 

niodesta 

n.  sp.  1. 

n.  sp.  2. 


Phr.igmiiiites  p.uinosa 
R.ipliistoni.i     n.  s[). 

S,ilpinc;osi(jiua  r.m.idcnsis 

Siniiitos  cf. 

Subillile.i 

("nail  iri.i 

C. 

Plcroilieci 

.\ctiriocer.is 

A. 

A. 

Hillingsitcs 

U. 


bilobua 
ricli.irdsoni 
s|.lendila 
n.  sp. 
n. 


!>• 
.iii'K  dstif.'nsi? 
hilijor 
sed,'wicki 
c.m.idetise 
newberryj 

t'yclocerascl'.  nicoll.';i 

Cyrtocerai       n.  sp. 
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127 
128 

12'> 

in 

132 
1.^.! 
1.U 
135 
136 
137 
13X 
13i> 

140 

141 

142 

143 

144 

145 


Enfloccras 

l.iloctTap 

OrtlKMcras 

O. 

O. 

O. 

O. 

I'olcricxreras 

P. 

Spyroceras 

S. 

Aparrliites 

Hcyrichia 

Hullia 

Byihocypris 

B. 

B. 

Cicnoholbin.i 

Krausella 


protciforme 
luTculcs 
forniosum 
lyclli 

niagnisulcatum 

seihoMi 

n.  sp. 

apiTlum 

obcsu  m 

bilincatuni 

fcruni 

niinutissiinus 

parallela 

semilunala 

cyliniirica 

liiulstrix-mi 

obtiisa 

hamniclli 

anticostiensis 


146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

157 
158 
KSO 
160 
161 
162 


Primitia 

Priniiticlla 

^hmiiltclla 

Tclradella 

T. 

ririchia 

Brachyaspis 

Bumastes 

Calynimene 

Ccraurus 

Ceraurinus 

Chasmops 

Isotellus 

I.  cf. 

Proetus 

Ischyrina 


lativa 

canadensis 

sublcnticularis 

lun.it  ifera 

simplex 

nodosa 

al.icer 

aliilis 

orbicaudatU3 

calliccphala 

plcurexanthe- 

niu3 
icarus 
n.   sp. 
g'Kas 
niaximus 
alaricus 
winchelli 


Ordovician  System,  Gamachian  Series. 

n(  .^"'rul  ^"'y'""-  On  the  north  shore  the  sandy  shales 
of  the  Charleton  formation  give  place  without  stratigranhic 
break  to  the  basal  Ellis  Bay  sands;  but  on  the  south  shore  the 
sequence  ,s  contmued  with  limestones  and  shales,  the  latter 
becoming  more  important  near  the  middle.  The  formation 
•s  excellently  and  extensively  expo.sed  in  Ellis  bay  on  the  south 
shore  and  Prinstie  bay  on  the  north.     On  the  south  side  Se 

":dt  tS'C^^'  ^"^  ^" '''  "-^^-" — ^'  --'^  - 

This  formation  is  placed  in  a  series  distinct  from  the  Rich- 
n.ond.  the  ground  being  taken  that  it  is  younger  than  any  division 

odTl  V'T.    ""   ''''  '''''''  '^^"'^  •'  -  --'dered 

older  than  any  Nor^h  American  formation  referred  to  the  '^il- 

ZTfh^  ^'  ^''^'  ""'"^''  °^  ^''^^'"°'-'  ^P^^'^^  ^hich  continue 
a  break  of  any  kind  are  considered  good  reasons  for  its  retension  in 
the  Ordovician.  n  is  to  be  noticed,  however,  that  twenty-four 
of  the  twenty-six  species  of  Charleton  bryozoa  become  extinct 
with  that  formation  and  that  of  the  twentytwo  species  of  Ellis 
Bay  bryozoa  twenty  species  are  introduced  with  the  Ellis  Bay 
formation^  Furthermore,  the  Ellis  Bay  bryozoa  have  their 
closest  afhnities  with  Silurian  faunas,  although  fifteen  of  the 
species  become  extinct  within  the  formation. 
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ANTICOSTI   ISLAND  FAUNAS. 


The  fauna  is  one  of  the  largest  of  any  of  the  island's  forma- 
tions  and    nearly   every   species   is    represented    l.v    numerous 
mdividuals,   although    their   vertical    ranges  are   generally   not 
extensive.     Near  the  top  occurs  the  first  coral  reef  of  the  An- 
ticosti  section,  but  it  is  found  only  in   the  southern  outcrops 
It  IS  about  ten  feet  thick  and  formed  almost  \vh.,lly  of  Paleo- 
favosites,  Lyellia,  and  Ilalysites.  On  the  present  wave  cut  reef  the 
coral  masses  rise  as  small  mounds  and  in  the  cliffs  the  reef  ap- 
pears as  a  structureless  mass  with  the  superjacent  beds  over- 
arching it,  giving  rise  to  an  appearance  of  folding.     Also  near 
the  top,  but  below  the  coral  reef,  is  the  second  Beatricia  zone 
and  here  they  are  equally  as  numerous  as  in  the  Charleton  zone 
The  total  fauna  consists  of  one  hundred  and  fortv-two  species 
of   which  thirty-five  originate  in  the  English  Head  formation 
and   twenty-three  in    the  Charleton.      Fifty-eight   species    are 
confined  to  the  formation  and  one  hundred  and  seven  species— 
nearly  eighty  per  cent  of  the  fauna— become  extinct  therein. 
The  species  are : — 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


11 
12 
13 
14 
15 
16 
7 
18 
19 
20 
21 
22 


Cydocrinites  halli 
Ischaclites     ?  insiilaris 
Hindia  fibrosa 

Rauffellacf.     filosi 
Beatricia         nodulosa 
IJ-  undulata 

Calapa'cia       canadense 
Clathrodictyon  vosiciilosum 
Coluninaria     alviulata 
Dictyonenia    n.  sp.  (doubtful 
as  to  its  hav- 
ing been  col- 
lected   here) 
forbcsi 
cateiiuldtus 
afiinis 
exigua 
speciusa 
Mastigograptus  of.  simplex 
Paleofavosites  aspcra 
P-  aspera  n.  var. 

Protarea  tenuis 

^-  vetusta 

Streptelasma  selecturii 
Strombodes     diffluoiis  (doubt- 
ful as  to  its 
having    been 
collected 
here) 


Favosites 
Halysites 
Lyellia 

I,' 


affiuis 
sp. 


23  Zaphrentis 

24  Z. 

25  Cornulitcs       richniondensia 

26  .-Mloncnia         botellus 

27  AtactoiMirella  n.  sp. 

28  Ceraniopora    niagarensis 
var. 

Chasmatopora  angulata 
Corynolrypa  dissiiiiilis 
Cyphotrypa    bulbo-i.i 

Dianulites 

Glauconeina 

Hallopora 


29 
30 
31 
M 
33 
34 
35 


polygona 
n.  sp. 
stri^Ovi 
flcgamida 

\ar. 
magnipora 
lineopora 
n.   sp. 
yarioporum 


36  H. 

37  Helopora 

38  l.ichinalia 

39  Lioclcnia  ,., 

40  Nemalopora  lineala 

41  Nicholsoneila  parvula 

42  Pachydictya  crassa 

43  I'haenopora  ensiforinis 
•*■»  H-  e.^X'llens 

45  Ptilodictya  gladiola 

46  Stomotopora  siluriana 

47  S.  arachnuidea 

48  .\trypa  niarginalis 

49  Atrypina  n.  sp. 


10 
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SO 

St 

52 

s^ 

54 

55 

56 

57 

58 

50 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

8S 

H') 


Crania 

D.ilnianclla 

D. 

Dinolioliis 

rXnurilii-s 

H.biTi.lla 

Hinddla 

H. 

l-epta;na 


Chonctca         priniiKcnius 
Llitanibonitfs  veriiniili  diver- 
siis 
n.  sp. 
raida 
tcstiidiuaria 

nii'eki 
n.  sp.   I.  n.  var. 
antii-ostiensis 
niaria 
priimtana 
iiMihrniafa 
rliDiiiljoidalia 

ClTfS 

n'ncn=i 
rtliriilala 
1.  sp. 
furbesi 
insularis 
davidsof.i  n.  var 
laurcntina 
laimllosii 

raraslrophia   km  iVularig 

{,;    ,.,  r(:vvr<ia 

I  nolidops        n.  sp. 

Platystropliiadiniata 

''■  doiiiaia  n.  var. 

'■  ,  lissic'osiata 

Hoctanibonitcs  soriceiis 

j'scuciolinKula  fkKantula 

Kliipidoniella  uU-ris 

^-  ubcris  rhyncho- 

„,  m-llilorniis 

Khyiichotrema  aniicosiiensis 
K-  janca 

'^-  n.    sp. 

Rhynclioiiclla  ?nu(rix 
ScluichiTtella  pi'cifii 
Strophomcna  lluotuDsa 


I 

I 

I.. 

I.. 

I.ingula 

L. 

Orllii,s 

(). 

(). 


S. 
S. 

s. 

Trcniatis 

90  R\sson\Thia    i 

91  t  iiornrhia  ?   - 

92  (.ti-nodunta  cf.  sirmdatri.x 

93  C  iiiicamva  n.  sn  1 
"4  C.  ■  n.sp:2 
95  rteriiiea           striata 

'^^     f-  varistriata 


Huctuosa  n.  var. 
hccuba 
^omiovalis 
ottawaensis     n. 

var, 
ri.  sp. 
'U[)i'rba 


97 

98 
99 
lot  J 
101 
102 
103 
104 
105 
106 
107 
108 


Vatiuxtiiiia      accutunibor.. 
I'liiMnii  n.  sp. 

<  lathro-pira   suljronica 
L>cloiiciiia      thalia 
t  yrid^pir,,       notat.i 
Diaphorostoma  hiiiiiilis 
lircyliomphalus  n.  sp. 
Jloriiiotoiiia    Kicantca 
;'■      .  Kr.H  ilis 

-lospira  .iMicricana 

'-•  liclona 

'-•  n.  sp. 


'""     '■■  n.  sp 

KW     Lophospira  ?  papill„sa 
"0     I,.  «<i,.,ii;„.. 


no 
111 

112 
113 
114 
115 
U<, 
117 

UN 

119 
120 
121 
122 
123 
124 
125 
126 
127 
IJS 

129 

l.*0 

131 

132 

133 

134 

135 


I. 

1.. 

l-oxoncma 
O.Nvdisctis 
ralaMriiia-a 


sybi'liina 
n.  s[).  1 
n.  s[).  2 
riiK'isa 
n.  sfi. 
n.  sp. 


I  nr.i^;niiilitcs  desiderata 

SalpiriKostDina  canadcnsi.s 
N-hi/..l„pha     n.  .sp. 

SllUliliS  cf.         ■  '"    " 

Subiiliies 
S. 

'I'otran.'.ta  cf, 
Actir  )ccras 


A[  -idweras 

I'illingsites 

(yclociTas 

Oiicoceras 

Orthoccras 

O. 

l'<Jteriooeras 
Brachvaspis 
H.       ' 
liumastes 
("alynimene 
C" '.Taurus 


136 
137 

13,S 
139 
140 

141 
142 
143 


Ceraurinus 
(  liasmops 

C". 
("ypltaspis 

Encrir      .,, 

Isote' 
I, 


bilobala 

nVliards.ini 

n.  sp. 

ohsolcia 

serli;\vi-:lci 

"lagriiticum  ? 

ncwberryi 

croctis 

fragile 

formosiim 

seiboldi 

n.   sp. 

alaccr 

not.ins 

orbir  iudatus 

callir.phala 

plouro.xanthe- 

mus 
ii'.iru.s 
truncato-cau- 

datus 
n.  s|). 
M,  sp. 

niuliisogmente- 
tus 

m,i\iiiiu3 


■•   ,  ■'•    m,l\llliug 

-.-     Sphaerocor>  ph.-  s,dicn 
i+4     lechnophorus  plicata 


ANTICOSTI   ISLAND   FAl'NAS. 

Silurian  System,  Anticosti  Series. 


It 


Beaie  River  Formation.     The  passage  from  the  IClIi-    Buy 
to  the  Becsie  River  formation  witnesses  the  extinction  of  about 
eighty  per  cent  of  the  FCllis  Bay  fauna  and  the  major  portion 
of  this  extinction  laites  place  in  the  upper  three  zones,  which 
in  their  rapid  hthic  and  faunal  changes  presage  the  initiation 
of  a  ncu-  geologic  cycle;    but  beginning  with  the  first  zone  of 
the  Becsie  liiver  formation,  stability  oi  sedimentation  and  fauna 
is    again    instituted.       Beyond    the    faunal    evidence,    there   is 
none  other,  cither  structural  or  depositional.  suggesting  a  stra- 
tigraphic  break  and  the  faunal  change  can  not  be  taken  to  in- 
dicate any  interruption  of  deposition,   since  it  can  as  readily 
be  explained  by  a  change  in  ecology  which  may  have  been  brought 
about  by  some  physical  event  in  a  regujn  comparatively  distant, 
and  until  more  is  known  of  the  factors  that  determine  the  char- 
acters of  faunas,  the  causes  of  their  local  extinction  and  the  re- 
placement of  one  by  another,  it  appe.irs  to  the  writer  to  be  idle 
to  assume  that  faunal  changes  are  indicative  of  breaks  unless 
they    are    accompanied    by   other   evidence.     Since    no    strati- 
graphic  break  has  been  ascertained,  the  base  of  the  Becsie  River 
formation    and    the    Silurian    has    been    somewhat    arbitrarily 
placed  where  there  is  the  most  decided  faunal  and  lithic  change. 
In   the   earlier    paper   by   Schiichert    and    Twenhofcl,    the 
writers  were   inclined    to   the  opinion    that   the   early  Silurian 
beds  of  Anticosti   could   be  embraced   within   the  series   term 
Niagaran.     This  view  has  now  been  abandoned,  since  il  appears 
that  it  would  give  the  term  too  great  an  extension  beyond  its 
original  application. 

Savage  has  lately  proposed  the  series  term  Alexandrian  for 
certain  early  Silurian  deposits  of  southwestern  Illinois  and 
eastern  Missouri,  the  series  to  embrace  all  deposits  between  liie 
Ordovician  and  the  Clinton'.  In  1857,  Billings  nr--  jsed  to 
place  all  the  Anticosti  section  above  what  is  now  d>,.  ,ied  as  'he 
Charleton  formation  in  a  new  group  which  he  proposed  t ,.  call 
the  Anticosti  group,  considering  this  portion  of  the  .■^.n.;;:osti 
section  as  holding  a  position  intermedia-       k  tween  lh»  UiJo- 

'Savagi',  r.'l.  Grol.  Soc.  .Am..  Vol.  24,  191,?,  p.  .?5i. 
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vicia.,  (Hudson   River  bods)    and    the  Niagara  linustone  ■     I 

^:::z'i  '^r'"^"^-'-  -^^  -  -pp--  ^o  the  ti '  ':^ 

this  should   U-  done,   since   BillinRs  gave   the  term   if.  r, 
s.gn,fica„ce.  erring  only  in  inCudi^  tto  ntuch,    n    'a  ^  ^'Z 
the  Anticosti  section  is  far  more  complete  and  hence  fa    n^ 

In  the  fin  , I  u'"'  ^""^  ^"'-■"  f""^^^'^  '"  'he  present  paper 

In  the  final  paper  the  matter  will  be  more  adequately  treated 

vellowirirwHttT""?"   ""  T^'^''   ">•   ^hc   formation  of  a 
yel  ow  sh-white  limestone  in  which  is  recorded  the  almost  com- 

in    the    i:S;rT""7'  ^•^'^.^P-'--hich  had  been  so  abundant 
n    the    Lll.s    Bay   formation.     The    tabulate   corals,    however 

lumber"  " The"'  'T  1''  '^°"''""'-"  '"  ^'^^^  undi^irhrj 
numUrs      The  number  of  species  decreases  to  thirty-nine    of 

which  nineteen  have  come  from  below,  consisting    or'th    mo 
corals  a.  r'.       ;"''' , '"', ^^'"'^""^  well-known  long    ringing 

rtmt--rJfeJ:„?L^^ 
S-t^=ti;;;:^:r-.^^ 

nine  species  are  brachiopods.     The  thickness  of  tl.  ■ 

is  188  fppf      TK„  •  in.LknLss  of  tlie  formation 

js  108  leet.      1  he  species  present  are:— 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 


Cytlt)crinites  lialli 
Clathrodictyon  ve?icuIosum 
t  yathophylluni  walilonhergi 
Uiphyphyllum  i  aspitosuni 
i^avositcs         forbesi 

tialpites  raicnulatus 

l^ydl'a  affinis 
rali'ofa\  ositcs  aspera 

Zaphrentis  stokcsi 

Hclopora  (-nnLa\a 

„•  formosa 

lachydictya  crassa 

Pha?nopora  superba 


3 
') 

.7 
18 
IP 
20 
21 
22 
23 
2-t 
25 


Ptilodictv? 
Atrypa 
Hrachyprion 
B. 

('.iiiiarota'ch 

(lorinda 

C'alosplia 

f'raiiia 

llindflla 

H. 

Urtliis 


26  O.  ? 

27  Parastrophia 


gladiola 
inarginalis 
leda 
n.    sp. 
lia  neglecia 
undala  n.  var. 
planoconvexa 
n.    sp. 

prinstnna 
umlioiiata 
da\  idsoiii  n. 

var. 
flal)fllites 
Icnticularis 


■  Billings.  Rept.  Progress  1.53-1856.  Geol.  Sun-,  of  Canada.  1857,  p.  250. 
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28  Platystrophu  denrata 

29  Rhipidomella  uImtIs 

^0     R.  utjeris  rhym  ho- 

nellitorinis 

31  Schuchcrtella  pecten 

32  Virgiana  barramiei 
^3     V.  barrandei  n. 

.ar. 


34 
35 
36 
37 
38 
39 


Buniastcs 

C'alynimcne 

C. 

C  yph.ixpU 

Ilifnus 
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n.  sp. 

orhi.aiidatus 
c  illici'phala 
niatjarcnsis 
n.  s|). 
graiulU 


Gun  River  Formation.  Corals  pla>-  a  Rrcater  rolo  in  the  Gun 
River  than  in  any  previous  formation,  l)ut  the  coninion  species 
are  the  same  as  those  of  lower  horizons.  Two  larK'e  reefs  occur 
in  the  southern  outcrops,  one  at  St.  Ann  clilT  and  the  other  at 
East  cliff.  They  are  not,  however,  in  the  same  horizon  and 
there  is  none  on  the  north  side.  Fossils  are  al.undant  in  almost 
every  zone  and  the  vertical  range  of  each  species  is  generally 
quite  extensive.  The  total  fauna  consists  of  one  humlred  and 
thirty  species  of  which  forty-eight  are  brachiopods  and  these 
constitute  fully  eighty  per  cent  of  the  individuals.  Of  the 
entire  fauna  eighty-seven  originate  in  this  formation  ..i.d  forty- 
four  are  derived  from  lower  horizons.  The  formation  has  a 
thickness  of  500  feet.     The  species  are:— 


1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


Butliotrophiscf.  gracilis 
Kusophycus    l)ilobatum 
Cycloi  riniiis   grcnarius 
^-  internu'dius 

Ischaditcs        kirnigi 
Aulopor.1  cf.    precius 
ri.-ilhrodictyon  vcsiculosum 
CliniacograiHus    typicalis    r 

var. 
Cyalliophyllum  euryone 
C.  wahUnbcrgi 

Cystiphylliini  niag.irense 
Diphyiihylluni  lirspiiosum 
KavosiiL-s         l'orlK->i 
f  •        ,  golhl.mdicus 

Halysitos  caictuilatu.s 
Heleulitcs  siibtubi!lata 
l-ycllia  aftinis 

Palcofavosites  as|>cra 
P-  aspera  n.  var. 

Petraia  pygniea 

Streptelasma  latusculuin 
Strombfxies     diftiiiens 


Syringopora 

Zaphrentis 

Z. 

Z. 


.'rticillata 
stokcsi 
n.  sp.  1 
n.  sp.  2 


27 
28 
29 
30 
31 

32 

34 

35 

36 

37 

38 

39 

JO 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


Corntilites  richniondensis 

t-;  strpularius 

Ailonenia  curtiim 

A'icoilictyon  n.  sp. 

Ccramopora  ni.igarensis  n. 

var. 

Corynolr>pa  diiv-,iiiiilis 


( 

Uiplorlciiia 

Hf!(j[Hjra 

H. 

H. 

H. 


cicmgata 

sp.irsuni 

bt-llula 

concava 

formosa 

lincopora 


Pacliydictya    crassa 
PhaTiopora      ensilnrmi 


1'. 
P. 

P. 

Ptilodictya 

P. 


<'xr(.llens 
supcrba 
n.  sp. 
gl.idi'ila 
sulcata 


Sc'ninocosciniuin  n.  sp 


V  incUa 

.Ati  na 

Hil.>l,iii.s 

Hrac.'iyprion 

U. 

B. 


r.idi(  ifonnis 
nMJ'  ularis 
l.iL.ba 
Kvia 

philomcna 
n.  sp.   1 


L£SMKf\ 


'■^sSKmrossoBJ!' 
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53 
54 

55 
56 
57 
58 
5'; 
60 
61 
62 
6,? 

64 
65 
66 

67 
68 
69 
70 

71 

72 
73 
74 
75 
76 
77 
78 

79 

8C 
81 
82 
83 
84 
85 
86 
87 
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C. 

C. 
C. 
C. 

("Iionctrs 
(  ''irinla 
("ulcispira 

DaliiianclKi 

HiliiTti'lla 

Hiiiclilla 

Hi)nifr,s|,ira 

Ilx.midina 

l.iptana 

Ortliis 


{]•  n.  «p.  2 

H-  n.  sp,  3 

lamarotoechia  <ltremplica(a 

frinijilla 
klarialis 
iifKlccta 
?  p\ rrha 
priniiKoniua 
linRiiifi-ra 
hiini-plHTica 
I)lan(H-onvoxa 

(^i)lli-  1  only) 
n.  sp. 
n.  vp. 
iimhonala 
n.  !i;>. 

ton«(sta  junca 
rhiiniboiilalia 
(lavidsurii  n. 

Y  ?nalHllite9 

IcntanuTus     ohlotiKJs 
I'h(j|i(lops        inipliiata 
Platysirophia  (!i-nlata 
riecianiboniics  transvcrsiilis 
•'■  n.  sp. 

Khipidonulla  ubiris 
^-  iihcris  rhyncho- 

...        ,  nclliforniis 

Khynrhonclla  ?nutrix 
Schuthertella  altcrniradiata 

^'    .  pt'CK'll 

Stncklandinia  brt\  is 
^-  daviilsoni 

g-  lirata 

^-  saltcri 

Strophoincna  antiquata 
Stroplioprion  geniciilatum 


88 

89 

90 

91 

92 

93 

9» 

95 

96 

97 

98 

99 

mo 

lOI 
102 
103 

un 

105 
106 
107 
lOK 
109 

no 
111 

112 
113 
114 
115 
116 
117 
118 
119 
120 


Triplcria  insularit  n. 

Ulmfiuldia   ?  lara 

\V. 

Z>gospira 

I'terinca 

P. 

I'. 

i;. 

<  >(lonrma 


?  suiliiaria 
pai^ptTj 
n.  »i|). 
em.iccrata 
striata 
thi-bc 
II.    sp. 
billula 


-.  •  I'l  iiiiia 

I'laplioront.ima  himiilis 

'.*■         ,  niagarensis 

iMioniphalii'i  ?  n.  sp 
Iliirinotonia  ?aculiaia 
''■  f  funata 

1  leiirotomaria  ?  cr\  |)tata 
SiilpingcHtoiiia  n.  sp. 
Tentaculiiiscf.  ininutis 


T. 

Act  inoccra.s 

lliironia 

Kinnoccras 

OrtlifH-iraa 

Hi-yrith.a 

Kurychilina 

l.epcrdilia 

Buriiastes 

talyniiiiene 

y.:    .  cf.  V(,^,"lesi 

t  licirurus        mipcrus 

Dalmanites 

Kncririurus 

E. 


orii.iius 

infclix 

piTsiphrjnatum 

bellai  Ilium 

raptor 

parallcla 

billiriKsi 

anticDstlcnsis 

orbicaudatus 

niaKarensis 


121 
122 
123 


Illa-nus 
I.icha 


I  hacopidella   orestcs 


caudatus  n.  var 

piinctatus 

punctatusn. 

var. 
grandis 
canadensis 


Jupu.^r  R,rer  Formation.  With  progress  upward  the  Gun 
R.ver  for.nat,on  becomes  more  shaly  an.l  this  cuhninates  in  the 
sc-cond  .on.,  of  ti,e  Jupiter  River  formation  which  is  almost  en! 

he  sh  1  '    T'"'!-  '  ''^""  '^'■°P°"'°"  of  ^and.     I^,llowing 

the  shale  z-,ne  the  sediments  become  more  calcareous.     The 

tin-  iT"'^^  ''^''•'  •'"'^  '"  ^''^  ^^■^^'^■'■"  °"^"''P^  <^f  the  south 
'  V„  >  ";;."^^^7"  °"t."°P^-  l^oth  the  upper  Gun  River  end 
tlK  Juptter  R,ver  formations  consist  of  alternating  shales  and 
hmestones.  The  thickness  in  the  western  outcrops  is  562  feet, 
that  in  the  eastern  is  unknown. 

In  the  western  outcrops  the  ecologic  conditions  at  the  time 
of  deposition  provide.]  a  fades  favourable  for  graptolites  and  tri- 
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lobit  -^  and  such  are  present  in  ronsidc-ralik-  ahundance.  The 
fauna  consists  of  one  hundred  and  forty-seven  species  of  which 
forty-six  are  '  v.chiopotls.  Sixty-tive  species  are  intr.Hhiced  in  the 
formation  an.,  one  hundred  and  twelve  species  do  not  appear  in 
the  succcedinK  division.  The  apparently  local  extinction  of  this 
great  number  of  species  has  no  ^reat  si>,niticance  since  it  was  prob- 
ably determined  by  the  entrance  of  the  reef  coral-crinoi<l  faunas 
which  were  in  complete  possession  of  the  parts  of  the  Anticosti 
sea  bottom  whose  preserved  deposits  now  constitute  the  Chicottc 
formation.  To  what  factors  these  faunas  owe  their  entrance  can- 
not be  said  and  speculation  appears  idle.  The  species  of  the 
Jupiter  River  formation  are: — 


1 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2.S 
2') 
30 
31 
32 
33 
34 
35 
36 
37 
38 


Buthotrcphisff  gracilis 

Hyalosiilia   ?  n    sp. 

Alveolites        labechi 

C  honophyllun  canadense 

Clathr'nli(  I  \  un  variolare 

*  •  vcsiculosum 

Climacograptus    n.    sp. 

Ctcnitcs  lahrosiis 

^'-  lunatus 

<  ya'.hophyllum  anticostiense 

*■■•  1   ^P- 

(ystiphylliim  niagarense 
Uiclyonenia    n.   sp. 


Favosites 

F. 

F. 

F. 

Halysitcs 

Heleoliies 

U. 

Lycllia 


favosus 

fcirhesi 

gothlantlicus 

hisingeri 

r.ittnul.itus 

interstincia 

suhtiibulata 

atliiiis 


Mononraptus  clint'inonsid 

I'aleofavositcs  a^jMT.i 

fetraia  ps^'mca 

n.i.^nicpora     pi-i.Jliformis 

Strep!cl,i<ina  l.i'  usciiliim 

Syrinj;upora     venuillala 

Z.il'liromis       tMiiiis 
•/  '     ,      . 

'■■  stiiki'si 

/-•  _       n.   sp. 

Crotallocrinii-i  sp. 

EucaKpiiK-iinussp. 

Cornulias        srrimlarius 

Allunema         but  ill  us 

Ascodiclyon    n.  sp. 

Cliili)trypa      circe 

Diiilinli-iiui     sparsum 

Fcne>,tella         sp.   1 


39 
40 
41 
42 
43 
41 
45 
46 
47 
4.S 
49 
.SO 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 


I'. 

Ilelopora 
H. 
H. 

I  i'x'Iema 
I'.u-hyiliitya 
I'h.rno  wra 
I'tiludiclya 

Thamiiiscus 
Treinalop(ira  irre^jiilaris 


n.  sp.  2 

l..-IliiKi 

niiKMva 

forniusi 

wirioiKjrum 

irassii 

II.    sp. 

gla.iloU 

.-uicata 


\  inella 

V. 

Atrypa 

Iiilcjl)itcs 

Hrachyprion 

h! 

H. 


iiiLiliir.idiata 
railiiitormis 
reiiciilaris 
t)iluba 
le.1,1 

pliilunK'na 
n.   sp.   1 


Camarotuihia  Pargentca 


V. 
C. 

c. 

Chonitos 

("lorimla 

('ir!osp''a 

t'rania 

I)aliiKiiu.-tla 

I). 

Eospirifer 

Hon;  ,)^[>ira 

l.cpt.i'iia 

I.. 

I  ingula 

I.. 

I.issiitnpa 

Orthis  ■ 

reiitamunis 


<!(  rrnifilicata  ? 
Kl.'.'i.tli . 
ni-k'lf,ia  ? 
priiiii<''niu3 
liri^iiiii  ra 
hoiniNpherica 
II,    -p. 
clc  ;;  liltlll.iniciik 


li.i 


r.i 
n,    >p. 
juU.i 
rhoMiliM 

n.     -;)        1 

n.  sp    2 


us 


tlij 


atluTiiidl' 

?  ii.ibi  r.iios 

(jIjIi  njjus 


nEP 


u 

77 
7g 
7'» 
HO 
81 

82 

8.? 
84 

85 
86 
87 
88 
89 
00 
91 
92 
O.i 
94 
95 
96 
97 
98 
O 
100 
101 
102 
103 
104 
105 
106 
107 
108 
10<> 

no 
111 

112 
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Pholifldji,         implir.ii.i 
Plpct.iniltonites  ir.msvcrwlif 

Cu-   •  "    'I' 

Rhipidonirlla  iibprii 

**•  iilxriH  rhynr ho- 

_,  nrlliforniit 

Knvnrhoncll.i  ?nutrix 
Srhiirhprtpll,!  [kciiti 
Stritklamlini.!  hrovii 
■?■  ilavidsnni 

!?■  'favidaoni  n.  v»r 

^-  liraf.i 

^-  nirlisHii 

^  saltcri 

^-  n    cp, 

^trophonifna  anti'iinta 
Sirophoprion  Kfni<  ulaturii 
I  riplci  i.i  insularU  n.  var. 

Unithilclia  ?  j„|i,i 
>V.  ?  I.ira 

Agospira        niiia 
{'.  ,.        p.iii|«Ta 

c  onricardiiim  cIik  iniulum 
(  toniKlonta  rl.  wxialis 
Mixliiilopsis    miwT 

niyliliformis 
nitida 
curiosa 
emaicrata 
stria  1. 1 
thislK- 
CDTiii, Hints 
in  rciii^tnlata 


Mylilarca   cf 

M. 

I'tcrinea 

I'. 

I'. 

C  ycloncma 


Diaphorosfonia  hiimili 
[^-  niaKarensis 

Hormotoma  ?  aiuloaia 
H-  ?funata 


ll.< 

114 

115 

116 

117 

IIM 

119 

120 

121 

122 

12J 

124 

125 

126 

127 

12H 

129 

1.10 

I,?l 

1.12 

l.U 

134 

13.' 

1,1ft 

137 

1.18 

139 

140 

141 

142 

143 
144 

14.S 
!4ft 
147 


jj-  i'lurricula 

Molop,.!  miTlio<ri« 

Plrurotir-uria  ^cryjital 
Hilpin){r)s>,,ni.i  n.  up. 
5  ■iniil.iria         iiiaK.irpini 
It-ntarulitC!  cf.  niiniitis 
;•   .  ornatus 

Actinoccras     ii.f"lix 
"^j  whitei 

( ilfra^M-eras    ?  desidcrati 
Huronia  porsiphon. 

jj:  veriehr.ili! 

Kionocrras      Iwlljtulun 
Onrorcr.is        futile 


Orlhoccras 

(). 

A.vircliites 

Hcyrichi.i 

Ki    vcliilina 
diiia 

I.. 

.M.irr'icypris 

Calyinmene 

C". 

Chcirurus 

C'ynhaspis 

(ybele 

IJalmanitos 

Kncrinurus 

E. 


E. 

Illxnu.s 

I.ii'has  ...   ^|,. 

I'hacopidflla    orcsios 
I'roctus  ?         perplexa 


n.  sp  I 

n  up,  2 

riiinutiMitT 

vpninia 

liillingsi 

anticotticn 

frDnialis 

«iil)cylindri 

nia<arcn!«is 

cf.    VOgillsl 

nu(«Tu< 
Christ  yi 
ell  Kant  ulus 
c.Tudatin  n 
punctatiia 
punctatua 
var. 
n.  sp. 
grandis 
n.   sp. 


.h.  f  .  ^'"■'"f '"«•  The  Chicotte  fades  was  one  favoui 
he  dt^elopni.ntof  reef  corals  and  crinoids  and  the  entranc. 
these  faunas  and  the  ccologic  conditions  to  which  the  entra 
was  due,  arovc  the  mud  loving  animals  of  the  Jupiter  Rive 
extmctton  or  to  other  parts  of  the  sea  bottom.  The  thicknes. 
the  formatton  ,s  73  feet,  the  greater  part  of  w..ich  consists 
e.  her  a  s  ructunl.ss  mass  of  corals  plastered  over  each  other, 
a  bre.c.a  formed  of  the  broken  stems  of  crinoids.  In  some  pla 
the  rock  ts  so  highly  crystalline  as  to  constitute  a  marble 
.r.  "  f^"";^'^«^«i«ts  of  fifty.' ,.o  specie,  of  which  ninetc 
are  .ntroduced  in  ,he  formation.  This  is  the  cnlv  one  of  t 
Ant.cost.  formations  in  which  the  corals  outnumber  the  brirh 
pods  mspec.es  and  individuals;  in  respect  to  species  the  ratio 


'  iw« '.    n  tMt  r»it  varj  • 


'  lurricul.i 
itifiliocria 
'I  i'crypt.ita 
.»  n.  sp. 
nia^.irrntU 
I-  iiiimiiis 
orn.iiii<i 
L.r-lix 
whitpi 

'  (lesideratui.^ 
porsiphiinatum 
vfrifhr.ilis 
Iwll.ituluni 
futile 
n.  sp  I 
n,  <(p,  2 
riiinutinsimus 
voniitia 
liilling'ii 
;iniico«ticnsis 
froni.ilis 
■nif)cylin(lric4 
lia^arensis 
:f.  vogilcM 

lUpiTUI 

•liristyi 

•liKantulus 

'."udatu'i  n.  var. 

)unctatii3 

lunctatua        n. 

•ar. 

I.  sp. 

ranilis 

.   ?p. 

rcste?* 

erplcxa 

ie  favouring 
entrance  of 
he  entrance 
ter  River  ♦> 
thickness  of 
consists  of 
ch  other,  or 
some  places 
rble. 

h  nineteen 
one  of  the 
he  Ijrarhio- 
tlie  ratio  is 
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tno  to  one  and  in  resfx.      o  individuals  there  is  no  comparison 
1  he  species  are : — 


2 

3 
t 

.1 
6 
7 
S 
0 
10 

11 

12 
li 
14 
15 

16 

17 

IS 

10 

2(t 

21 

2? 

2^ 

2( 

25 

26 

27 


1  f  hf>noph\  lliini  canadrniw 

2  f'l.kth^.ul _..._:    I 


<  lathrodii  tyon  variulare 
;.■  "••<i<iili)9uiii 
«  >initcs            l.ilini-'H 

<  Valhophylluni  .intKn^iirnse 


2X     D.ilm.itielli     .•Ipginiiil.i  mcl- 


( 

liviwitos 

>-. 

I'. 

I 

ll.ilwit' 

llileulu, 

II. 

H. 

I. >  "Ilia 

l'..l.-.,f, 

I'K.-nic  .» . 

Z.iphrtnii> 

Z. 

(rotallicr, 

Fc-ni'stefl.t 

Pachydi. 

Atryp.. 

A. 

CamaroTt-it 

Cyrti.i 


anil  ulatuMi 


■'■*i 

Hla(u» 
'linna 

■bulai3 
ana 


in 


xlla 
rasM 

niarKin 
rMicuL 
hia  vl(   "  . 
CXpcii 
'•■a 


2') 

M) 

M 

M 

H 

.U 

i^ 

.'ft 

,17 

f.S 

('» 

ill 

41 

).' 

.1 


46 
47 

4'i 


r.ti^pirilVr 
I  rpl.i  n.i 
I'ara-iir.-i.l 

I'lTii.inii  'II 
khipi 


r.i'liaf  u-i 
rd.inili.iiilalij 

liil    ops 
'      "M.itlijlM 
11.1  iltwri-. 


(  oniKardiiini  «'l<'i;.iiitii||i,ii 

C  yrlimciiu! 

r 

( 


ci'mnimin 
.l.',,,ra 
vaiiatiH 
ni.iii.irri  •,i^ 
1m.  ki 
nii-ilcin 
vcru'lirali* 
aiii.iiiir 
Imh  klaiidi 
?  pilt'dluni 

1.1.  "-•'■ 

I  nragnvKcras  ti    sp. 

'"   rururi         niiiHTUs 

■"I    iii»  insiil.iris 

fl.ir  ,-!t  LOiiMii-ius 

\l''        "■*  k:ran.|is 

1-    .  I'wpliariNiKliiiscanaden- 
siii 


I'laiyi  cr.u 

AclitUKcras 

A. 

Murfini.i 

Oncfdcras 

*>rih(xiTas 

1 1 

(>. 


Th  .,i.|is|=    M. 

directh  h  th. 

sidered  ahiioM 

species  common  |. 
occurrence  reiidcri 
ing  to  the   inferno 
vailed  between  th, 
at  least  the  upper  r. 


the  wliole  of  the  Chai .   ton.     Th 
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Ku-.iphycu 

Hin.lia 

Heatricia 

li. 

r.ilapuH'i.i 


l)il..t)  itiiin 
film. ..I 
n()iluli.-i.i 
un.lid.r  ! 
r.ina.len-i-i 


Columnaria     alve.jlata 


■rimion  species  are: — 

7  ly.)p.)ra  ji'iMlii-.s! 

>!  .Mfsosr.iptus  pirillus 

''  Sirepti-I.istiia  ni^ii.Ljiii 

10  (".irnuliti's  ri.  Iin,.,ii<lcn3is 

11  Ar'lip..  li'tna  anL:iil.irc 

12  Byth.jpura  striata 


It  ^  ■-«.-■.»-..  .'■'K-iv  •-^;  «^....j.' 


l.» 

14 
IS 

Ift 
17 

IH 

jy 

2(t 
21 
22 
2.< 
24 
25 
2fi 
2/ 
28 

29 

30 

31 
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rhaxmntopora  KranUtriaia 
iJkranojKjr.i    rm.inuta 


Kriilolryp.!  «iniiil.ilrix 

Hrl"|i<ir.i  iiiihricita 

I  i..i  Uiiiill.i  niiiiU 

MiiiiiliiiKi  n.   s|>. 

I'll  liv>li(  ly.i  firni.i 

l'li.iiilo)iirr.i  iK-riinuis 

I'riiiiM  rUina  cxiijii.i 

Ptiloilittya  (l.iKPllum 

I'  ni.iKnirira 
S>ni(«-n^  iniurn  jin  Udm 

SiiiMitiiii|«)ra  arathnoidra 

{ .ii.i/>(;i  antiiiisiiensi* 
C'litamtM)nitr»  Vfrncuili  iliver- 

SllS 

Dalni.invlla     tcstuilinaria 
timki 

Dim  .M  his        Kub(|iiadrata    n. 
sp. 

Leptacna         rhoinlioidalii 

(apixars      in 
lower    Kllia 
bay) 
32    L.  ?  niipns 


3.1 

M 
M> 
.16 
.17 
,1S 
V) 
■111 
41 

42 
4.1 
44 
4.S 
4f< 
47 
48 
40 
50 
51 

52 
5.1 
54 


Platyntrophia  drnlata-; 

r  iti 
Plrclarid)onitcs  •H-rlreiit 
Rhyni  hiitrenia  jiuiiti»i 
H.  ix-rlaiiic'lli 

Slii«<Krania    fdi)s.t 
Striiphomi'n.i  tlinliio-i.i 
Ilysmrluc  hi.i  if.  ridi.ita 
ClPtiiKliinta  cf    i)lili(|wa 
fieri  ma 


priililuui-i 


Kr.uilis 

.■lolMia 

miniii  i-^^ir 

p.{r.illr!a 


Ilormiitoiiia 
Siniiiic  if. 
Afurthitos 

Ileyriilii.i  , 

liylhcK-ypris  i Aliiidrii-.i 

r.  simplex 

I  Irii  Ilia  nodoM 

(alyniniene  tallii  rplia 
Ceraurus 


Ceranrinus 
Isutellus 
I.  I 


pli'urexaiii 

niu> 
icarus 
KinaH 
.  inaximus 


It  is  significant  of  the  above  list  that  it  embraces  son 
the  most  common  of  the  Knglish  Head  and  Charlcton  sp< 
but  that  many  common  forms  of  the  Interior  are  wanting.  J 
nearly  all  the  :ormsconsidered  belong  to  the  benthos  in  adult 
but  plankton  in  the  earl\-  stages  when  distribution  is  alfecte 
currents,  it  is  s  gested  that  the  .Anticosti  Richmond  form: 
of  North  Atlantic  origin  and  were  carried  into  the  Mississip 
sea  by  westward  trending  currents  which  made  it  almost  in^ 
sible  for  in.erior  species  to  reach  Anticosti. 

One  of  the  most  striking  examples  of  the  parallelism  Iwti 
the  Richmond  faunas  of  the  Interior  and  those  of  Antico- 
that  afforded  by  the  outcrops  at  Stony  mountain  in  Manit 
where  out  of  a  total  of  fifty-three  identifiable  forms,  there 
thirty  which  arc  present  in  the  Anticosti  rocks,  and  of  t 
thirty  species,  no  less  than  twenty-tvr,  aic  considered  ii 
fos.silsto  the  Richmond.  The  distribution  of  the  species  is 
similar  to  that  in  the  Anticosti  beds,  so  that  a  correlation  ca 
made  with  zones  3.  4  and  5  of  the  Charleton  formation  th; 
practically  positive. 
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The  faunas  of  ,he  KIlis  Hay  f.,rnutio„  ..re  partly  .l.rivative 
from  those  of  the  pr.si.n.s  fornuii..,,,,  partly  in.li«enous.  and 
pay  ly  migrants  fr..,,,  Kuroinan  >eas.  Most  of  the  s,H..i,.s  consist 
of  f.,rms  not  elsewhere  known  in  America,  or  no,  in  ..  h„n,on 
s<^lowas  h.s.  Ihatth.reis  adeci.led  Ri,  hmond  asp.,  t  is  .  Larly 
evulent;  but  the  ..ssen.blaKc  is  not  identil.able  wit),  ,hat  of  .nv 
.nt.Ti.-r  r|rp.,sit.  Thi,  su^rxcsts  that  the  inten-.r  was  free  from 
nunne  w.it.'rs  or  th..t  all  paths  (Hrmittin^r  mi,-rati,  n  to  ,he 
mtenor  were  closed.  The  for,„..r  vi.w  i.  a-lopt.-l  a,„|  i,  „  ,,,„,, 
c.nKlude.l  that  the  KIlis  M,.y  i„nn.u„n  has  no  ...p.ivaknt  in 
North  America. 

The  lack  of  recent  comprehensive  works  o,.  British    iratic- 
raphy   an.l   p.il.Tontol„Ky  renders  corr,  lation   «ith   Mrit.,1,  st-c- 
t.'.ns  d.n.cult  and  this  is  particularly  true  for  the  l-n^lish  Head 
ami  (  harle.on  formations;  but  the  evidence  in.licat.s  that  these 
'*"  IT'm"""/"''  "*"  «l"ivalence  hi^h  up  in  the  H,Ua  se.ies 
I  he  hllis  Bay  formation  contains  eleven  species  whi.h  .in-  .d^ 
found  m  the  {.UKlish  Bala,  of  which  seven  are  considered  diagnostic 
by  reason  of  .heir  Hrst  apfxarance  or  li,nit«l  vertical  distribu- 
tion, and  a  correlation  based  on  the  common  pres<.nce  of  thes.-spe- 
cies  would  assisn  at  least  the  lower  portion  of  the  KIlis  Bay  to  the 
upper  Bala. 

In  the  Kristiana  region  of  Norway,  the  Ordovician  and  Silu- 
rian have  lately  been  exhaustively  studie.l  by  I'rofessor  Kiaer 
He  erects  a  number  of  divisions  and  the  KIlis  Bay  f.-rmation  and 
the  upper  (  harleton  correlate  fairly  well  with  his  eta«e  5  ' 

In  Baltic  Russia,  the  Lyckholm  and  Borkholm  formations 
are  the  equivalents  of  the  lower  parts  of  the  ICilis  Bay  and  parts 
of  the  KnKlish  Head  and  Charleton  formations.  The  Borkholm 
carries  eighteen  species  of  ^reat  diagnostic  value  which  in  v'le 
Anticosti  section  .K;cur  chiefly  in  the  KIlis  Bav  an.i  ClurleKm 
tormations,  and  it  is  considered  that  the  Borkhohn  l,„!ds  about 
the  same  stratigraphic  po.iiion  as  the  lower  zones  of  the  former 
and  the  higher  of  the  latter. 
^^JThe  Becsie  River  fauna  shows  its  nearest  relationships  with 

^   J  Kiaer.    Videnskabs-Selskabcts     Skrifter.    I,      .Math-.Xaturv.       Klasse, 
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thatof  the  cataract  formation  of  Schuchert ;  Ijut  if  the  long  r 

•species  be  not  considered,  there  are  only  three  species  comn 

the  two  formations,  while  most  of  the  Cataract  species  niak 

first  appearance  in  strata  hi^lier  in  the  Anticosti  section  th 

Becsie  River  formation,  and,  since  the  general  expression 

Cataract  formation  is  younger,  it  is  concluded  that  tliere  i 

basis  for  equivalence  and  that  the  Cataract  should  proha 

correlated  with  the  lower  portion  of  the  succeeding  format 

A  fauna  holding  a  stratigra[)hic  position  somewhat  sim 

that  of  the  Ikcsie  River  is  that  of  the  Alexandrian  series  of  I 

and  eastern  Missouri;  but  of  the  total  fauna  of  that  series, 

are  only  nine  species  which  also  occur  in  the  Anticosli  s 

and,  since  they  are  mostly  species  of  extended  vertical  di:^ 

tion,  their  presence  alfords  no  basis  for  correlation.     Ho\ 

since  four  of  the  nine  species  do  not  appear  in  the  Anticos 

tion  until  the  up|)er  zone  of  tiiis,  or  the  succeeding  formation 

also,  since  the  general  appearance  of  the  fauna  is  younger 

that  of  the  Becsie  River,  it  is  believed  that  it  will  find  a 

equivalence  with  the  upper  portion  of  this  and  some  parts  > 

succeeding  formation. 

The  highest  zone  of  the  Gun  River  formation  shows  tl 
pearance  of  typical  Clinton  species,  but  tlie  Clinton  faunal  a 
blage  does  not  attain  full  develo|>meiit  until  the  succeeding  Ji 
River.  Since  the  Jujiiter  River  fauna  correlates  best  wit 
higher  New  York  Clinton,  the  Williamson  shale,  and  the  In 
quoit  limestone,  this  being  particularly  true  for  that  part 
above  zone  2,  it  is  considered  probable  that  the  lower  zoi 
the  New  \ork  Clinton,  the  Sodus  shale,  Furnaccville  ore  bed 
VValcott  limestone,  find  representation  in  the  lowest  zones  t 
Jupiter  River  and  the  highest  zone  of  the  Gun  River,  espe 
as  the  Walcott  limestone  carries  the  same  diagnostic  foss 
does  zone  5  of  the  Gun  River  formation.  It  is  further  consi( 
probable  that  the  middle  and  lower  zones  of  the  Gim  Rivei 
mation  are  the  Anticosti  etjuivalents  of  the  Cataract  of  soul 
Ontario  and  the  Brasstleld  of  the  Ohio  valley.  An  ajjp; 
reminder  of  the  Rrassfield  appears  in  zone  5  of  the  Gun  I 
formation  in  the  occurrence  of  In  plena  itisiilaris  anticosti 
which  then  extends  until  zone  3  of  the  Jupiter  River.    In  aprei 
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paper  consi<leral)le  emphasis  was  placed  on  the  presence  of  this 
s,,ec.es>,  there  consid.-red  a  variety  of  T.  ortom;  but  funher  study 
has  shown  that  it  is  speciC.allv  dislinci  fn.m  that  speci.'s  and 
onl>-  yanet.illy  dilferent  fnun  the  Old  W,,rld  T.  insulnns. 

The  Chicotte  formation  carries  a  pronounced  coral  f.uina  of 
which  n,ost  of  the  sp.-cies  are  timse  which  are  c-nnu.n  in  the  c.ral 
zones  of  lower  horizons.  The  writer  <ioes  not  consider  that 
Ilie  strafKraphu-  position  of  the  coral  fauna  means  anvthinij  in 
relation  to  correlation,  for  the  Anticosti  section  proves  without 
-lesnon  that  coral  deposits  are  not  necessarily  of  great  horizontal 
stribufnn  and  may  recur  again  and  again  with  the  faunal 
components  practically  the  .same.  On  stratigraphic  grotin.ls  it 
.s  correlated  for  the  present  with  the  Irondef|uoit-Rochester  of 
the  Aew   >ork  section. 

i:isexyhere  in  the  Anticosti  embayment  there  are  extensive 
bilunan  deposits;  but  they  are  either  somewhat  v<,um,er  than 
those  of  Anticosti  or  present  a  dilferent  t>'pe  of  sedimentation. 
Ihus  the  Mlack  (ape  section  of  Chaleur  bav,  n.entiv  described 
by  C  larke-,  begins  with  what  appears  to  be  the  ,>roI,able 
equivalent  of  the  upper  Jupiter  River  or  the  Chicotte,  while 
the  Ansaig  section  begins  with  a  black  shale  litiiologv  with  a 
correspr.n.ling  f.iunal  as,.emblage,  the  result  being  thaVfew  spe- 
cies are  common  to  the  two  series  or  deposits.  Tiiese  indi- 
cate that  the  Arisaig  section  begins  with  the  e(iiiivalent  of  the 
upper  porti.m  of  the  Gun  River  formation  and  then  continues 
upward  nearly  to  the  Devonian. 

In  terms  of  the  Huropean  section,  stratigraphic  grounds 
would  assign  the  Hecsie  River  and  (iun  River  formations  to  the 
Lower  Llandovery;  init.  excepting  the  upper  zones  .,f  the  Gun 
R.ver,  the  fauna  gives  little  support.  The  upper  zones  of 
tlie  Giin  Rner  record  thi'  app,Mrance  of  Pe„tawcru,  oblonRus 
Uorinda  hguifem,  Coelosp,ra  hnnisphcrica,  Stricklandwm  davul- 
so,,,  (represented  in  luuopc.  by  .V.  Ics)  which  m.ike  their  ap- 
pearanc,.  in  the  Lower  l.l.tndovery,  but  become  abundant  in  the 
Lppe^.l.:.ndoxery.     These  and  other  species  and  their  vertical 

■Sc^li.aluTi  ami  Twenhofel.  Bull.  Geul.  Soc,  Am,,  Vol.  21,  1011    n    712 
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distribution  lead  to  tlie  assignment  of  tiio  upper  zones  1 
Lower  Llandovery  and  hence  that  which  lies  before  lias 
similarly  i)laced,  althouRh  it  is  possible  that  the  Uecsie 
may  ha\e  no  representation  in  the  British  section. 

The  Rreater  portion  of  the  Jupiter  River  formation  is  \ 
Llandovery,  in  which  no  less  than  thirty-nine  identical  or  c 
related  species  of  Jupiter  River  forms  occur— nearly  thin 
cent  of  the  Jupiter  River  fauna.  The  vertical  distribution  of  i 
of  the  species sasiains the  correlation.  Triplccia  insularis  ho 
the  Ipper  Llandovery,  and  its  Anticosti  varietv  appears  U 
last  time  in  zone  3  of  the  Jui)iter  River  formation.  Penhu 
obloni^us  is  rare  in  the  Gun  River,  but  very  abundant  in  the  Ju 
River.  In  England  ■  is  rare  in  the  Lower  Llandovery,  but  a 
dant  in  the  Upper  Llandovery.  Many  other  species  shov 
same  distribution. 

The  Lnglish  Wenlock  carries  a  large  coral  fauna  and  in 
respect  is  like  the  Chicotte,  but  in  the  writer's  judgment  thi 
semblance  has  no  correlative  value,  as  the  Anticosti  se( 
teaches  that  a  coral  reef  formation  may  recur  again  and  a 
and  locally  lie  at  many  different  horizons.  The  English  \ 
lock,  however,  has  forty-nine  species  wnich  have  representatic 
identical  or  closely  related  forms  in  the  Upper  Jupiter  River 
Chicotte  formations  and  these  facts  make  it  extremely  prob 
that  these  Anticosti  strata  have  a  time  equivalence  with 
Wenlock. 

In  the  k,:stiana  region,  the  Silurian  (Lower  Llandover 
Wenlock)  o:  the  Ringerike  section,  there  is  a  fades  somev 
similar  to  that  of  Anticosti,  and  has  thirty-seven  species  which 
represented  by  identical  or  closely  related  forms  in  the  Antic 
Silurian.  The  Lower  Llandovery,  Kiaer's  etage  6,  correl 
fairly  well  with  the  Gu..  River  and  tiie  upper  ,)ortion  of 
Becsie  River;  while  etage  7  or  the  U'ppcr  Llandoverv,  exhi 
a  close  parallelism  with  the  Jupiter  River,  and  etage  X,  or 
Wenlock,  shows  close  faunal  e(iiii\alence  with  the  upper  Jiip 
River  and  the  Chicotte  formations. 
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NEW  GEXER.^  AM)  SPECIES  OF  FOSSILS  FROM 
ANTICOSTI  ISLAND 

The  postponement  of  publication  of  the  complete  faun.- ;  of 
the  Anticosti  Island  section  until  the  completion  <,f  further  field 
work,  IS  the  excuse  for  the  present  appearance  of  tlie  (k^scrip- 
tions  that  are  given  on  the  pages  which  foli.nv.  Since  .hh-  of 
the  generic  terms  has  already  been  referred  to  bv  IVofe^^ur  T 
E.  Savage'  and  there  is  a  prospect  that  auothtT  will  .o  m  be 
used  by  another  student,  it  has  seemed  desirable  and  wi,e  th  it 
their  definitinns  and  those  of  a  few  others  of  the  more  important 
forms  be  given.  Bibliographies  will  be  omitted  as  far  as  [Wssible 
leaving  this  to  the  complete  description  of  the  faunas. 

Phylum,    COELICNTI.RAT.V. 

Class,  Hyprozo.v  Hixt.KY. 

Order,  GRAi'roLOiDi;.\  L.m-wokth. 

Suborder,  A.xoxoi'iioK.\  Fkixii. 

Genus,  Clim.\co(;rapti  s  H.m.l. 

Clim.acograptus  typicalis  var.  macnuicl's  n.  var. 

A  common  form  in  the  Macasty  black  shales  is  a  giant 
variety  of  the  C.  typicalis  group  and  to  this  the  above  varietal 
name  has  been  applied.  It  has  the  same  type  of  riiabdosome 
with  the  rapidly  narrowing  sicular  end  an<i  tlie  two  sicular 
spines.  The  rhabdosome  attains  a  width  of  at  least  4  mm  and 
an  unknown  length,  but  at  least  70  mm.  There  are  eleven  to 
fourteen  tliecae  in  10  mm.  It  differs  from  C.  typicalis  in  being 
longer  and  wider. 

Horizon  and  Locality.  Ordovician;  the  specimens  were 
collected  at  Mac-.sty  bay  from  a  large  block  of  the  Macasty 
shale.  The  writer  has  collected  similr  specimens  of  almost 
the  same  size  from  the  Utica  black  shak  on  the  banks  of  the 
Kideau   river   at   Ottawa,    Canada. 

The  holotype  is  in  Peabody  Museum,  Yale  University. 

Class,  AcTiNozoA. 
Order,  Maukicporaria  Mii.nk-Edwards. 


'Salvage,  Hull.  Geol.  Soc.  Am.,  Vol.  24,  l';i3,  p.  359. 
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Sub-order,  T aiulata  Miixk-Edwards  and  Haime. 

Family,  KAVosiTinAiv  Mii.nk-Kdwards  and  Haimk 

Genus,  Pai.i.ofa\ositi:s  nrw  genus. 

From  the  Ordovician  and  Silurian  rocks  of  Anti 
Billings  described  Favosites  prolificiis  and  F.  capax,  the  1 
having  the  pores  at  the  angles  and  the  former  liaving  i 
It  has  since  been  learned  that  the  two  species  are  identicai 
also  the  same  as  F.  aspcra  d'Orbignv'  and  F.  alvenlaris  Golc 
the  four  species  having  the  common  character  of  having  the  ] 
at  the  angles  with  none  on  the  sides.  It  is  proposed  to  in( 
cortils  of  this  type  under  the  above  generic  name.  As 
defined  the  species  will  have  for  its  genotype,  F.  aspera  ( 
bigny.  The  only  other  form  to  be  included  is  a  new  one  1 
described  from  the  Anticosti  section. 


Phylum,  Mollis  coi 

Class,  Braciiiopoda  Dinii;ril. 

Order,  Frotrlmata  Bkixiilr. 

Super-family,  Ortfiacla  Walcott  and  Schuchert. 

Genus,  Orthis  Dalman  (s.  str.) 

Orthis?  lamellosa  new  species. 

(Plate    I,    figures    1-3) 

Outline  semielliptical,  greatest  width  about  halfway  I 
beak  to  border  where  it  is  «  mm.;  7  mm.  wide  at  the  hinge 
thickness  4  mm.;  length  6  mm.  Sides  of  the  shell  straight 
almost  parallel,  gently  and  uniformly  curving  around  the 
terior-lateral  margins;  anterior  margin  for  about  half  the  w 
almost  straight.  Dorsal  valve  shallow  with  a  broad  nv 
sinus,  be,.K  slightly  incurved.  Ventral  valve  pyramidal,  I 
highest  portion,  not  incurved;  no  fold  to  correspond  to 
dorsal  sinus;  surface  slopes  uniformly  from  the  beak  to  theantc 
and  lateral  margins.  The  cardinal  area  as  long  as  the  hinge  I 
2.S  mm.  wide  on  the  ventral  valve,  almost  perpcndiculai 
the  plane  of  the  lateral  margins.  Area  of  the  dorsal  valve 
than  0.25  mm.  wide  and  in  the  same  plane  as  the  lateral  marg 
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Foramen  narrow,  about  0.25  mm.  wi<lf,  sides  almost  parallel, 
(■Mends  to  the  beak  and  finds  its  otlu  r  CDntiniMtioii  in  tlie 
dorsal  valve.  Wetting  of  the  ventral  area  shows  th.it  narrow 
side  plates  are  annexed  to  the  sides  of  the  foramen;  thoc  are 
supposed  to  be  continuous  with  tlie  leetli,  as  in  ().  houchardi, 
the  nearest  related  species.  These  plates  siniul.ite  dtltidial 
plates  with  which,  however,  they  are  probably  in  no  wa\'  homol- 
ogous. 

This  species  finds  its  nearest  relative  in  O.  bouchardi  David- 
son, from  the  Wenlock  of  England  and  Scotland,  from  whidi  it 
differs  in  having  no  ventral  sinus,  the  sides  of  the  foramen 
parallel  instead  of  converging  to  the  beak,  the  .intral  area 
making  a  right  instead  of  an  acute  angle  with  liie  plane  of  the 
lateral  margins,  no  longitudinal  striations  on  the  area  such  as 
•  xist  in  that  species,  and  in  being  more  finely  plicate  with  all 
the  plications  reaching  the  beak.  That  species  also  has  the 
ventral  area  cur\ed  and  the  beak  incurved. 

Horizon  and  Locality.  On'.ovician;  Ellis  bay  in  zone  .S  of 
the    Ellis    Bay    formation. 

The  holotype  is  in  Peabody  Museum,  Yale  University. 
Only  a  single  specimen  has  been  collected. 

Superfamily,  Strophomen-acea  Scuuchkrt. 
STROfHOPRiAN  new  subgenus. 

The  above  suhgeneric  term  is  proposed  for  those  resupinate 
form?  of  the  Strophomenidae  which  are  like  Strophondla  except 
that  they  have  some  ten  or  a  dozen  denticulalions  along  the 
hinge  line  instead  of  a  completely  denticulated  hinge  margin. 
That  is,  these  forms  mark  the  inception  of  the  Strophonella 
stock,  Slrophoprion  holding  the  same  relation  to  Strophonella 
that  Brachyprion  does  to  Stropheodonla.  In  one  line  of  devel- 
opment there  are  Strophontena—StrophoprionStrophonella; 
in  the  other  Rafinesquina—Leptaena^  iceres~nil-ns  stock,  not 
rhomboidalis)—Brachyprion—Stropheodonta.  The  t\pe  of  Stro- 
phoprion  is  Slrophoprion  geniculatum  (Shaler)  (Brachyprion 
genictilatum  Shaler,  Bull.  Mus.  Comp.  Zool.,  vol.  1,  No.  4,  p.  63, 
1865). 
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Genus,  Triplegia  Hall. 
Triplegia  insilaris  var.  anticostiensis  neu<  va-ie 

t871.     Ortliis  insubris  Davidson,   Mon.    Brit.   Foss.   Bracli.,  vol.  iii, 

p.  27.?,  pi.  xxxvii,  fiKs.  ,S-l.i. 
1910.     Triplcria  ortoni  Schucliert  .in,|  Twcnhufcl,  Hull.  r.wl.  S,x;   A 

21,  p.  710. 

The  (li.scovery  of  this  somewhat  widely  ran^inR 
European  species,  in  tiie  lowest  Clinton  der.osits  of  the  Ai 
section,  is  a  matter  of  considerable  interest,  since  it  h 
previously  been  definitely  recognized  in  America  althoi 
prolKihle  presence  in  the  Anticosti  n.cki,  was  mention 
Davidson.  It  is  somewhat  larger  than  the  European  for 
has  a  deeper  ventral   sinus. 

Ilonzan  ajid  Locality.  Silurian;  Gun  River  (5),  al 
mile  west  of  Jupiter  River;    Jupiter  River    (3),   Jupiter 

The  holotype  and  plesiotypes  are  in  Pcabody  Museun 

Genus.  Chom-tes  Fisher. 
Chonetes  (Eodevo.naria)  PRiMiGK.MiTs  new  species. 
(Plate  I,  figures  4-5). 

The  shell  of  this  new  species  closely  resembles  th 
Brachyprion  leda  (Billings)  anrl  was  at  first  mi.staken  foi 
species  Hinge  line  greatest  width,  average  9  to  1 2  mm.,  av 
length  6  to  8  inm.  Ventral  valve  moderately  convex,' bu 
nearly  so  much  so  as  in  Pleclambonites.  In  the  Ellis  Bay  f( 
tion  specimens  were  foimd  attached  by  the  dorsal  val 
the  shells  of  other  brachiopods,  but  whether  this  has  any  si 
cance  or  not  is  unknown.  There  are  four  small  spin( 
each  side  of  the  beak.  The  surface  of  each  valve  is  co 
with  numerous  fine  stria--about  one  hundred  and  fifty  to 
valve— and  in  the  centre  of  the  ventral  valve  is  a  single  stri 
very  much  stronger  than  any  other,  such  as  occurs  in  LepU 
nilens,  whose  ventral  interior  that  of  this  shell  also  closel 
sembks.  The  hinge  area  is  striated  as  in  Brachxprion 
The  dorsal  interior  is  not  known. 
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This  is  the  earliest  known  appearance  of  this  genus  and  since 
it  is  already  a  fully  ficvcinpid  Chontiis  it  follovs  that  it  ori^jin.ited 
still  earlier  in  the  (Jrdovician.  From  its  deeded  resemblance 
to  Brachypridn  laia  it  is  extremely  pnjbable  that  ..otii  came  from 
the  same  stock,  viz.;  a  small  leptaenoid  ?  with  a  n.irrow  musrle 
scar,  tine  pli(.iti()ns,  and  a  single  central  plication  of  larL;e  size. 
In  the  Anticosti  measure.-,  Leptufita/  nitens  answers  to  this 
description. 

C.  primiiienius  is  smaller  than  the  European  C.  strintrlla 
and  more  finely  striate;  it  is  larger  than  C.  coniiitus  from  the 
New  York  Clinton:  it  is  about  the  same  size  and  shape  as  C. 
tcninstriatns  from  the  Arisaig  Silurian,  but  that  shell  does  not 
appear  to  have  the  prominent  mid  striation  and  is  less  finely 
strliite. 

Horizon  and  Locality.  Ordovician  and  Silurian.  The  species 
first  appears  on  the  north  side  of  Antict)sti  in  zone  3  of  the  Charle- 
ton  formation.  Its  next  appearance  is  at  Kllis  bay  in  the  ICllis 
Bay  formation  and  again  at  Wreck  beach  in  the  Gun  River 
formation.  A  single  specimen  was  collected  at  the  Jumpers 
in  zone  9  of  the  Jupiter  River  forination. 

The  holotypes  and  paratypes  are  in  Peabody  Museum- 
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Superfamily,  Pent.\mkr,\\a  Schuciiert. 

Genus,  \'IR(,IA.NA  npte  '^enus. 

(V'irgie,  proper  name.) 

The  generic  name  of  Clorinda  was  proposed  by  Barrantie 
for  shells  of  which  casts  of  the  interior  showed  a  series  of  strong 
ridges  radiating  from  the  umbonal  ridge  of  the  pedicle  valve, 
these  being  produced  by  the  vascular  or  ovarian  sinuses.  He 
statetl  that  his  two  species  were  pentamen^ids  not  unlike  C. 
linguifera.  For  this  group  Hall  and  Clarke  proposed  the  generic 
name  of  Barranddla,  the  genus  including  siiells  wliicli  externally 
are  moderately  transverse,  ventral  valve  the  larger,  moderately 
galeaiiform,  with  a  sinus  on  the  ventral  valve  and  a  fold  on  the 
dorsal.  In  the  Becsie  River  formation  of  the  Anticosti  section 
occurs  the  shell  descril)ed  by  Hillings  as  PcnUimcrus  barrandei 
which  in  its  young  stages  has  all  the  characters  of  a  true  Clorin- 
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(la.  Willi  maturity,  however,  the  shell  attains  larg 
becomes  <leri(lf<ily  elongate,  narrow,  and  pronouncedly 
tilorm  and  the  foM  and  sinus  liecomc  reversed,  the  latte 
oliiitirated  and  transformed  into  a  fold  ')y  the  devel< 
of  an  axial  rili  and  the  former  disappcarintj  through  tiifu 
of  tlie  initial  fold  producing  a  sinus  at  the  niarKin.  The  i 
is    that    of    Cioriitda. 

For  this  type  of  clorindoid  the  generic  name  of  Virg, 
proposed:  the  genus  to  include  V.  harremlei—the  geno 
anc'    wo  varieties  of  that  species. 

Order,   Protrfcmata   Bef-ciier. 
Superfamily,  Riiynciionei.i.acea  Sciiuchert. 
C.cnus,  Camarotoeciiia  Hai.l  and  Ci.akke. 

CaMAROTOECUIA   DECIiMPLICATA    (SoWERHY). 

1866.     Hhynchonell.i  Eva  liillinKs,  Cat.  Sil.  Fosa.  Anticosti,  p.  44. 
1871.     Rhynchunclla  tlcceniplic.it.i  Davi.lson,  Mon.  Ijrit.  Fos.s.  Brai 

iii,  pt.  vii,  p.  177,  pi.  x.\iii,  fi^s.  20-2+. 
1900.     .Anabaia  anticnstiana  Cl.irkc,  Archivos  do  Museii  Nacional  <lo 

Janeiro,  vol.  10,  1S«*9,  Author's  Eng.  Ed.,  p.  15,  pi.  i,  figs.  26-2!' 

This  shell  was  described  In'  Billings  in  1866,  as  Khynci 
fj'O.  Subsequently  (IWO)  Doctor  John  M.  Clarke  figi 
specimen  with  a  size  somewhat  above  the  norm,  from  the 
colleit ion  at  Harvard.  It  came  from  Kast  cliff,  Anticos 
had  bten  collected  by  the  Harvard  expedition  of  1861. 
sped P  en  Clarke  was  not  able  to  identify  with  any  of  tl 
sctiptions  of  Billings  and  finding  that  it  bore  consideral 
semblance  to  his  Anahaia  parnia  from  Hr,i/il,  he  descri 
as  A.  aniicostiana.  A  large  series  of  specimens  was  coi 
at  the  type  locality  of  both  forms  and  from  the  descri 
of  Billings  and  from  specimens  in  the  X'ictoria  Memorial  Mi 
these  were  identified  as  Rhynchonella  na.  They  wen 
compared  with  the  holotype  of  A.  aniicostiana  and  th 
species  were  found  to  be  identical.  The  genus  Anab 
spire  bearing  and  is  referred  to  the  Coelospiridae.  More 
a  dozen  specimens  of  R.  na  were  studied  by  grinding  and  c 
with  hydr     iloric  acid  and   no  traces  of  anything  reser 
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spires  were  seen  althnuKh  tin-  priserNation  was  such  that  traces 
of  them  were  to  W  ex[Hcted  had  tiiey  been  present.  On  the 
contrary  the  internal  structure  is  rhynchonilloid  and  as  no 
vestige  of  a  cardinal  process  appears  to  be  present  the  >pecics 
apparently  is  to  be  referred  to  the  genus  CamaroUuchta.  Through 
the  kindness  of  Professor  Johan  Kiaer  the  writer  was  able  to 
obtain  specimens  of  Khynrhnm-Ua  dccempluaUt  fruiii  ct.iKe  6 
(Zone,  with  Rhynchonella  JO-plicatu)  of  the  Silurian  Kingcrike 
section  of  the  Krisiiana  region  and  the  identity  of  the  two  s|)ecies 
was  clearly  shown.  As  the  Kumpt'an  name  has  jiriority  by 
over  twenty-five  years,  the  .American  name  must  yield. 

Horizon  and  Locality.  Silurian;  Gun  River  (4  5),  Cape  S.md 
Top  bay,  Kast  cliff,  and  west  of  Jupiter  river.  In  Norway  the 
species  -s  limited  to  Kiaer's  zone  c  of  etage  6,  the  topmost  zone 
of  the  Le  MT  Llandovery. 

Anticosti  plesiotypes  of  this  species  are  in  both  the  Victoria 
Memorial  (No.  2449)  and  Peabody  Museums. 

Superfamily,    Ti:Ri:nRATrL.\CEA    Waagf.n. 
Division,    Tr:Ri:nRATi;i.oit)s   Scnfciii  kt. 
Family,    Protozeicidaic    new   family. 

Primitive  Terebratuloids  with  loops  like  that  of  Magellania 
but  developing  without  metamorphosis.  The  shtlls  are  siii.ill, 
smooth,  biconvex  with  the  ventral  valve  subcarinate  .md  the 
dorsal  with  a  sinus. 

Protozeiga    new   ^enus. 
(Protos,  first;  zeugos,  a  yoke). 

1882.     VValdhcima  Davidson,  Suppl.  Si'.  Foss.  Brach.,  p.  76. 

This  new  genus  is  proposed  to  include  a  group  of  small  Pala-o- 
zoic  brachiopods  which  constitute  the  oldest  known  tcrebratulids 
and  which  are  characterized  by  the  possession  of  a  long  loop 
simi.  'o  the  matured  structure  seen  in  Waldhcimia  or  Mat^el- 
lania  to  which  these  little  shells  have  been  erroneously  referred. 
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Diagnosis  of  the  Genus.  Slalls  rxtnmely  small;  gcr 
loii^er  than  wide;  anterior  margin  straight  or  reentrant;  \ 
valve  vcr>'  convex,  sulKarinate  with  a  narrow  metiian  gro 
the  ail  'rior margin;  dorsal  valve(>nlvsli^;htlyconvex  at  the 
rior  end,  hut  concave  with  a  deep  sinus  at  the  anterior  r 
and  in  this  sinus  there  may  Ijc  a  small  rih;  surface  of  both 
snuMjih.  Dorsal  hinpe  plate  with  n  distinct  cardinal  p 
from  which  an  elevated  median  rid,i;e  -xtends  almost  to  I 
tcrior  margin.  The  crura  are  slender,  short,  almost  hori? 
giving  otT  two  triangular  crural  apophysv^s  which  convei 
ward  and  ventralward  almost  to  the  jx)int  of  meeting, 
principal  lamell.e  extend  forward  to  within  a  short  distal 
the  fr. >nt  and  are  then  rellected  jxisteriorly  to  form  tin 
which  is  not  angular,  but  uniformly  curved;  it  rises 
the  i)riniary  lamella'  until  its  apex  is  on  a  level  with  the 
apophyses,  having  been  reliected  a  distance  equal  to  aboii 
the  lengih  of  the  primary  lamella'.  Shell  structure  plent 
but  not  thickly  punctate  (this  was  demonstrated  by  tr 
the  shell  with  hydrochloric  acid  and  specimens  so  treatt 
studded  with  .-n)all  necdle-likc  elevations)  Genotype 
heimia  mawii  Davidson. 

The  matured  loop  of  this  genus  is  very  like  that  of  th( 
metamorphosed  form  as  developed  in  Waldhcimia  orMagei 
but  the  resemblance  is  one  of  j)arallelism.  In  Protozeii 
loop  develops  direct  and  without  metamorphosis  in  a  way  s 
to  that  of  the  Devonian  Centronellidae,  while  in  U'aldheii 
Magellania  the  mature  loop  is  the  final  stage  of  a  great  sei 
developmental  changes.  This  charactir  and  others  given 
diagnosis  show  Prctoztuga  to  be  a  primitive  type  of  terebr; 
whose  systematic  position  is  ne.ir  the  Centronellidae;  bu 
fan.^ly  distinct  therelrcin,  the  Protozeugidae.  To  thi.s  gem 
referred  Waldhcimia  mau-ii;  ll'.P  glassii  Davidson,  a  somi 
larger  form  whose  brachial  .ipparatus  has  not  yet  been  di 
slated,  both  from  the  up[)er  Weidock  of  Shropshire;  W.  t 
nata  Angelin  from  Gotland,  considered  by  Davidson  as  i( 
cal  with  \V.  maicii;  Protozeuga  sulcomarginata  Savage  froi 
Girardeau  Limestone  of  Illinois  and  Missouri  (Bull.  Geol 
Mo.,  vol.  21,  p.  359,  1913);  and  the  new  species  from  Ant 
described  as  Prolozeuga  anticostiana. 
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PnoTOZKtr.A    .WTicosTiANA   new  species. 
(I'late    I.    fiK'H'cs    8   10). 

Shell  very  small,  Ir)nKiiudin.illy  i>entav!onal;  anterior  angles 
gently  rounded,  front  strainhi ;  rardin.d  an^;U■s  more  abruptly 
rounded  th.m  anterior;  cardin.d  slo{x>s  straight,  nieeiiiiv;  ,it  .ibout 
''It  decrees;  an  average  siHcimen  is  5  mm.  lont;.  4  mm.  wide, 
depth  of  both  valves  2.2.S  mm.,  surf.ice  smooth;  shell  -.tnicture 
pun<  tate  .is  shown  by  etehini;  with  hydrochloric  .icid. 

Ventral  valve  highly  convex,  deep<'st  .ibout  one-third  the 
length,  keeled  at  the  l)eak,  toward  the  middle  of  the  v.ilve  the 
keel  widens  out  to  a  Hat-topped  fold  which  at  the  .interior  mar^;in 
is  replaced  by  a  sulcus;  slopes  to  the  lateral  m.irnins  rjuite  steep 
and  at  the  cardinal  angles  the  surface  is  slightly  concave.  Beak 
small,  narrow,  truncated  by  a  small  for.imen,  incurved  ,ind  over- 
arching the  hinge  line;  no  area. 

Dorsal  valve  convex  posteriorly  and  laterally,  slightly  de- 
presseti  or  concave  just  anterior  to  the  hinge  and  divided  into 
two  lobes  by  a  wide  unifornilv  concave  sulcus. 

This  shell  closely  resembles  J'rnlozeuiiii  maivii  (D.ividson), 
but  is  slightly  larger  and  proportionately  wider.  It  occurs  in 
much  older  strata  and,  while  its  brachial  appa*-  itus  has  not  been 
demonstrated,  its  strong  resemblance  to  the  ab  species  shows 
it  to  bi'  congeneric. 

Horizon  and  Locality.  t)rdovician;  Knglish  Head  (2-3), 
Knglish  head ;  fharleton  (2-3),  English  bay  and  White  cliff  of 
the  north  shore. 

The  holotype  and  paratypes  are  in  PeabcMly  Museum. 

Superfamily,   Si-iKii  i;ka(  i;a    \Vaa(.i.N'. 
Family,    AtkypidaI';    (Jul. 
Subfamily,   LissArKvi'(r;Ai-;    new  sii>'  ;    'y. 
Smooth  atr>poids  with  the  e       'nal  as[Kci.  o.  Xucleospira. 

Genus,  Lissatrvpa  nnv  g 
(Lisbos,     smixjtii;     atrypa). 

In  1866  Billings  described  from  Gull   cape  (Wreck  beach), 


32 


MVSKVM    Bl'LLETIN   NO.    i. 


Anticosti,  a  smooth  hrachioiKxl  to  which  he  gave  the  na 
Athyns  lara.     He  calle<l  attention  to  the  fact  that  sonu- 
mens  have  a  faint  indication  of  a  nienial  sinus  in  the  ventral 
hut  are  (i;eneraliy  without  either  fold  or  sinus. 

In  1HH2  Davidson  stated  that  Mr.  dlass  had  been  a 
exjiose  the  spirals  of  Athyns  lam  and  that  thesi-  "entirely  n> 
those  of  Atrypa.  the  apex  of  each  vertical  cone  Ixinn  di 
towards  the  middle  of  the  bottom  of  the  dorsal  valve." 
shells  w  .recollected  by  Doctor  ('..  J.  liinde  near  Jupiter 
and  it  is  now  knowi.  that  they  were  not  correct'/  idenlitied 

Specimens  of  Alhyris  lara  which  were  collected  at  thi 
locality  and  coni|)areil  with  the  proterotypes  show  ihat 
true  nieri--ttllid  and  prob.ibly  to  be  referred  to  the  penus 
Mdin.  This  leaves  the  shells  whose  structure  was  work( 
by  Mr.  Class  without  a  name.  The  writer  has  also  (lev 
the  internal  structure  of  several  of  the  Jupiter  River 
and  there  is  no  <iuestion  but  that  their  spirals  arc  of  the  at 
type.  Kxternally  they  have  the  expression  of  Nuclei 
but  lack  the  hirsute  exterior,  lor  atrypoids  having 
characters  the  generic  name  of  Lissatrypa  is  proposed. 

Diav,itosis.  Shell  of  medium  si/e,  lenticular,  subov 
subpentaKonal  in  outline,  greatest  width  near  the  r 
both  \alves  of  nearly  the  same  convexity,  a  faint  sinus  ii 
sp'.iiiTiins  at  the  anterior  margin  of  the  ventral  valve,  a 
sjMJnding  small  fold  in  the  dorsal,  in  some  specimens  the  a 
margin  slightly  linguate;  hinge  short,  gently  curved;  m 
beak  and  umbones  small,  surface  smtKHh  with  concentric 
la-;  shell  structure  fibrous  and  on  exfoliation  it  has  a  silky 
Beak  of  ventral  valve  closely  incurved  and  in  contai 
the  dorsal  valve;  furaiiien  triangular,  extending  to  the 
line,  no  covering  o!i>erved;  teeth  relatively  large,  diver) 
an  angle  of  about  1,^5  degrees,  summits  rounded  and 
slightly  toward  the  centre  of  the  shell;  they  rise  from  the 
slopes  of  the  interior  and  arc  unsupported  by  lamella.-;  m 
impressions  apparently  very  faint. 

Dorsal  valve  with  a  faint  sinus  at  the  umbo;  hing 
composed  of  two  diverging  proce>ses  meeting  at  the  d 
about  60  degrees;    each  has  two  longitudinal  grooves  d 
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if  tnl'i  ihrei-  »iii.ill  ruli;.  ,  ..I  iin.-.|u.il  -i/i  ,.l  wlihli  ih,  ..„t(r 
<i\.rh.ii',):«  ihi-  dental  mh  t..  i^  .mil  .iid-  iLriipiK  .iii,|  |r, ,  ih, 
inn.  r  ridi.' »  -in, ill  Ihi  tiiiddji  rid',;i  -  ,ii.  -li.hiK  ili.  l..iici-i 
ind  l.c.ir  ih.  .  riir,.  wlilcli  <..:i\.r,;i  i<.«.,r.|  i  ii-  ,tni -,,1  ^.^U,  |,„ 
ilx.ut  .n.  -i\ili  ill.  l.tijlii  ..'  til.  -!i.  II.  v^l,,  n  t»<i  I11..I,  lik. 
I'lir.il  .i|H.!ili\M  ~  ,ii(  liiv  t  |.i|ii  il  .mil  iliih.^i  ,,,ni,  |,|  (.mi,,,  1 
.\t  till  .iri>>iii  III  ihiM  .ip<.pli\.«.  th,  |irii.iii>  1. 11,1  ill..  ir. 
.il.niptK  i.dirvnl  ,111.1  il.  N.l.ip  ilir  \.  rlii-.il  ihimI-  .m  whi.-li  ,  „  h 
h.is  einlll  lurii^  i.r  !.■--  .ni.l  li.i-  tin  .ip.  a  ilin  .  |,  i|  :,  ,w  ,r,|  tin  .  .  n- 
Ir.il  art.i  uf   the  dorNil    v.iK. 

ill.     L'liuilNi.i     i'.,    /,;^^<;/^v/'.I    alhiio:.!,;}.    ilu      -ii.  ii|i.     m.imi. 
U  lilK  mI.i  [nl  tiM.ill  .ilti-llliiili  ti.  ill.-  I.u  t  ih.il  ih,    ,|i.||  r  -.  iiihl.  -, 
.ill     .\thyi.\     {Alhyri\'    <,id<».     lik.  ■       Acn.rdiin;     t..     I'r,.|,v,,, 
S  lull  hen    i|nrsi)n.il  lummiiiiit  iti.iii :    .l.'rv/)(/    phtiai    'S.ili-r!    i- 
aJMi  III  ht   rrfiTnd  to  ihi~  «(  nii- 

I   l--^\IKMV\     Mill  HDIIHA  /;i7i    .//Mir, 

'.\th\ri>.  iiid.is,  like) 

il'l.il.    I.  hiiure-  11    \^ 


I"".'*-'        \:h\ris  l.,r.i  D.n  i,|.,.  ,11     i,,,.    Hilling.,!,  S„|.i.| 
I'Mli       \iiil.'<>,pir.i    n.   ■.]!  .  Still,' .r-     m.l    Iwiiih-.l. 
^-1     -M,  |.    7!  I 


ijt 

■>•  ■.  All.., 


•^Iiili  v\ith  the  ili.ir.K  i.i>  nl  ilu  j;.ini-:  \^iili|i  It  imii.: 
Ifnytii  14  nun.;    depth  nt  tioth  \.ilv(>  7  iiini 

Ihi-  -hell  i-  ver\  ,ipi  10  \,v  nii-takcii  f.,r  Uhittu-Uui  '  lara 
iHillinK>).  a  mi-take  which  has  alre.idy  lieen  iii.ide  f.ir  tinal 
'IcIiTininatioii  it  i^  necessary  tt.  -ee  th.  i  li,ir,irl.i  ..I  the  -pinil 
H  '  lord,  hiiwevcr.  h.is  .1  somcwJKit  ni.irc  pn.miiii-ni  Miiiral 
Ixik,  i-  -iiyiuly  larger,  l(•-^  olii-n  h,i-  the  veiilnil  -iiiii-  .md  .l..r-.il 
fold  .ind  d.K-  not  lia\(  ,1  l.i\cic.l  -truclure  to  ilu  -hell.  Fh, -.<■ 
liitlerenc.  -.  however,  cm  not  Ih  i.li.d  (,ii.  -nm  ilicre  in  iii.iny 
-pecinitp-  whicli  xi  l.ir  .i-  iMtrnai  rliar,..  |rr-  .ir.  on.  .  rii.-d 
ni.i\    III-  put   in  i-ithiT  }..p.-cii-.-. 

Horizon  (ind  Luadtty.  Silurian;  (.1111  Ku.  1  -5).  .il.oui  .1 
milt-  we-i  of  lupiii-r  Hm-i  ;  Jiipirrr  Knt-i  i,<-,^i,  nioiiili  of 
lupitir  ri\(r 

I  !i.  fotxp.  >  ,in   111  I'laliixiv   .\lu-iuin. 
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{■"amily,  Mi:kisti;i.i  ii>ak  II  mi.  and  Clarkk. 

HvAiiiDiNA  ( iiAKi.KTONA  iieu'  species. 

(PLm-  I.  fi^'urt:s  6-7.) 

The  single  spccinien  iiixiii  which  this  species  is  based  was  dis- 
co.ered  on  a  slab  from  I'harleton    iM)int,   the  same  slab  con- 
taininj;    Plirm^nwlitcs    paniiosn,    Zy^nspira    rcctirvirostra  n.  var., 
and  other  Riclimond  fossils.     Had  it  occurred  in  higher  strata 
no  hesitancy  would  have  been  fell  in  reft  rrin>^  it  to  //.  conzata 
junea,  althou^jh  it  is  s;>niewhat  smaller,  proportionately  longer, 
and  h.is  a  small  loiiKituilinal  gnnne  on  the  dorsal  fold  which 
is  not   present  in  that  species.     The  general  siiape  is  elongate 
o\ate,    the    posterior    outline    l)eing    trigonal,    the  anterior  two- 
thirds  <  Uiptical.      i"he  apic.il  angle  is  about   11 1)  degrees.      Both 
valves  are  convex,   the  ventral   slightly   the   more.     'Vh(-   beak 
of  the  ventral  valve  is  small,  narrow,  pointed  at  the  apex,  be- 
neath   which    is  a   small    foramen.     .-\    medium    ridge,   gr<K)ved 
tow.ird  the  front,  exti'nds  from  the  uiiibo  to  the  >int(  rior  m.irgin. 
From  the  depression   bounding  this  ridge  the  -iirface  slopes  to 
the  lateral  margin>.       The  dorscd  valve  is  marked  by  three  convex 
lobes  of  which  the  middle  widens  towards  the  margin  ar.i  be- 
comes divided   by   a   longitudinal   groove.      No  area   has   been 
seen  on  either  valve.     The  shell  is  4  mm.  long,  3.5  mm.  wide 
about  mid  Kngth,  and  1.25  mm.  thick  just  in  front  of  the  umbo. 
No  he-itation  is  felt  in  referring  this  little  shell  to  the  genus 
Hyattidiiut  though  the  interior  has  not  been  seen.     This  genus 
has  hitherto  in  .\merica  not  been  found  below  the  Clinton,  but 
in  England  Rhymhondlaf  portlockiana  Davidson  [demonstrated 
by  Reed  to  belong  to  the  genus  Hyntlulina  (Reed,  Quar.  Jour. 
Gcol.  Soc,  1897,  p.  75)1  ranges  from  the  upper  Llandeilo  to  the 
Ral.i;     hence  its  a|ipearance  in  .\merican  strata  as  e.irly  as  the 
Ricluhond  sh.Hild  occa.sion  no  -uvuri-^e.      It  is  further  probable 
that   //.  charlctoii  is  a  migrant   from  the  British  seas  and  is  in 
the  direct  line  of  ancestry  to  //.  consicstii.  since  it  chictly  differs 
from   //.  ponloikuiria   in  h.ning  the  later.il  slopes  near  the  car- 
din.il  angU>  concave  insteail  of  convex,  and   lieed  states  that 
the  latter  differ>  from  //.  ron^^csta  only  in  the    'presence  of  a 
short   median  -eplum  in  the  brachial  v.ilve,  and  in  the  greater 
length  of  the  process  of  the  loop." 
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Horizon  and  Locality.  Onlovician  ;  (  liarliton  (3)  (  li.irliton 
point. 

The  holotyj)e  and  onlx'  known  sp(<im('n  i-.  in  I'cahody 
Museum. 


I'hyluni.  Arthroi'oi)  \ 

Class,  Crlsiaci. A. 

Subclass,  TRii.onrrA  W  \i,(  u. 

Order,  Opisnior  \ri  \   Hi  i,(i!i  r. 

Family,  Oi.icmdai.  Hi  rmi  isti  r. 

Genus,  Triartui  Rs  (iRii-.N. 

Triarthrus  h   (KI  var.  macastvia'sis  new  variclv. 

1010.     Triarihus  spiiMsus  Sehuchcrt  ami   Tweiihofel,   Bull.   Gl-cI.  Sue    An 
vol.  21,  p.  694. 


This  new  forin  is  like  T.  hecki  except  in  oiii'  res[H(t.  The 
facial  sutures  are  slightly  mure  sinuous  and  in  front  they  diverRC 
from  the  axis  instead  of  converging  as  in  7".  Iiecki.  The  glabella 
of  the  most  perfect  specimen  is  ,?..S  mm.  wide;  4. ,5  mm.  lung;  the 
entire  cephalon  5  mm.  long.  Thai  it  grew  to  a  larger  size  is 
proven  by  a  specimen  which  has  the  cephalon  at  least  8  mm.  long. 
The  same  type  of  facial  suture  is  s«>en  in  the  T.  hecki  from  the 
Collingwood  black  shale  of  Ottawa.  Canada,  and  Doctor  Ruede- 
man  has  cilled  the  writer's  attention  to  the  fact  that  T.jemtlandi- 
cus  Lindstrom  has  a  similar  facial  suture,  though  (jtiurwise 
different. 

Horizon  and  Locality.  (Jrdovician;  evidently  present  in 
considerable  abundance  in  the  Macasty  bl.ick  shales. 

The  holotype  and  a  single  f)aratype  are  in  Peabody  Museum. 
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Ex'i WAiioN  or   Pi, ATI.   I. 

'   (<<'lhi.-  Uimilli'd  new  spfi  Ic-i. 

\iiu  of  lli<-  ilurNil  valve  i.f  h..l..i\|«,x  '..  \.\\\,  l),r\ . /one 'lol  l.lli~  ii.r, 
loniMlion,  holc'.ype  in  i'l  .ilioily  Nliix  iiii  .  N'.ile  I  ni^erMU  . 
\  enlr.il  \.il\'e  of  lioloi  V  [K\  \  .1. 
I  hniliii-  \  lew  of  liolou  |ie,  .\  .<. 

,^.    i  IsvmltS  piiiiiii;cinus  m\\  •^peeics. 

\'ie\v  of  .1  >n<M  ~Kil>  eonl, lining  ill?  Iioluupe     niidcllc  .slielli  .ind  t\eo 

pai'd'iSpes,  X  2,  Wreck  be.uii,  /one  .^  of    tl.e  (  .un   River  formation, 

>piTinu  M  iji  l\v»l»o«ly  Mus^niin. 

\  iew  of  a  spceinien  from  (.  li.irleton  point,  \  J,  />  >ur  ^  of  (  li.irieUtn  ior- 

mation,  speeiiiun  in  I'e.iboiiy  Mn^tuni. 

i.  lly::lliiliiui  cltn'ictona  new  >pecies. 

\  iiH  of  (lors,il  \alve  of  liolotype.  \  4,   (.'h.irleion  poin'.,  zone  .?,     of 

(  li.o'eion  fornialion,  -peeinicn  in  I'ealioils    Mn-enni. 
\  I  Mir.il  view  of  -.line  -peeinien,  x  4. 

ID.  I'rt'tnzeui^ii  iiiJitOftiana  new  species. 

(>i;iliiie  \  iew  of  lioloiype,  x  4,  M.ieasly  l),i\-,      .ne  4  of   ICngli-li  lle.el 
fornialion,  speeinien  in   I'eabinly   .Mn-enin. 
.    l>o'-.il  v.iKe  of  lioloUpe,  .\  4. 
I.    \'i  airal  \.i!\e  ot  liolotype,  \  4. 


I.-!. 
14. 


1^    I.t>s,ihyp,;  iilhrrmdcii  n,v.  spei  ies. 

I  lulline  of  liololy|K',  x  2,  Jupiter  l<i\er  elill,  /■one  .^  of  jiipiur  Kivcr 

lorni.ilion,    sp*'eiiiien    in    I'e.ilioiK     .Mn-euni. 
ifinse    111. lie    ol    \eniral    v.ilve,   \    2,   sinie    lo(M!if\     .niii    iiori/on, 

>l.>iinien  in   I'e.iboiK    .Meseuni. 
l)or5,i!  \alve  of  liolotype,  x  1. 
Uor-.il    .i.spect    of    the    ^pi^.lls,   x    2,  s,itne    loi.iliiy    .iini    horizon    as 

preeedinj;,  speeinien  in  I'ealioily  .Miisenni. 
\riili,.l  \  iew  of  holotype.  x  2. 
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